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By  Mr.  B  A  D  D  A  M. 

~~~v  o  l  yhT  ~ .  ~ 

Illuftrated  with  a  great  Variety  of  Copper  Plates. 


LONDON: 

Printed  by  G.  Smith,  in  Stanhope-Jlreet ,  near  Glare-market ,  and 
Sold  by  T.  Cooper,  at  the  Globe  in  Pater-noJler-Rom  and 
W,  Shropshire  in  Old  Bond-Jlreet. 


M,dcc,xl» 


"•  -  ',Vf-  i<r.-  •>’> 


%  1 

s**  i 


' 


X’  -•  '-v  '  •:  tS'-  x  *&&**•'- ••«  '  *  2-A5JE-.  ■ 

wv  $ 


;*XZk 


,  A.  '  <  V\  '  •■  V'- 

"  V:  -  > 

*  .  •  .  .  tv  ... 


’  trip.  -r* 

S  • 

\  ,  •: 


;f. 


^.-v.  • 


•>,-<  ^  Sv' 

-  ...  - 


M 


^'S/f 


■‘  .  : 


jgV 


/ 


\ 


■,;.  "  3<td 

q .  Jyscr  •■>;•;••/  $  , » . f  .•  .  .  '  .;•  ■“■•■>■.  ;  ;a^||: 

$ail  .;  '  ■  '  '  ‘  r  ;- 

:1aihk^  m  '..  .iv  ■■-■  c.  ■  '  -  ■ "  '  •:  “ 

m  =ui.:  :  '  *•  ■  ■  ;  '  •  ■  ,  •  ■  '  i  *n 

3i;d  dfc^;  :  '.  ,  •  .  ‘  ’  -•  -  -  ■-  -■- 

rdl^t  ■  '  .:  .  . 


MEMOIRS 

of  the 

ROYAL  SOCIETY; 

Being  a  New  Abridgement  of  the 

Philosophical  Transactions. 


An  Account  of  the  Phenomena  of  a  very  extraordinary  Au¬ 
rora  Borealis  feen  at  London  3  by  ‘Dr.  Halley.  Phil.  Tranf. 
N°  363.  p.  1099. 

N  I’uejday  Nov.  10.  1719  about  five  o’clock  in 
the  morning,  Dr.  Halley  efpied  certain  white 
ftreaks  in  the  Iky,  that  Teemed  nearly  perpendi¬ 
cular  3  and  which,  whilffc  he  confidered  them, 
appeared  inftantly  to  vanifh,  and  loon  after 
others  as  inftantaneoully  to  fiucceed  them:  He 
began  to  imagine,  that  this  probably  was  to  be 
fome  part  of  the  phenomena  of  the  Aurora  borealis ,  only  there 
appeared  nothing  like  that  luminous  arch,  which  was  io  often 
feen  in  the  north 3  till  looking  up  towards  the  zenith,  he  efpied 
an  entire  canopy  of  fuch  kind  of  white  flritf,  which  ieemed  to 
delcend  from  a  white  circle  of  faint  clouds,  about  7  or  8  degrees 
in  diameter,  which  circle  would  fometimcs  vanifh  on  a  fudden, 
and  as  fuddenly  appear  again:  The  Dr.  oblerv’d,  that  the  center 
of  this  place  of  concourle  was  not  precilely  irr  the  zenith,  but 
VoL.  VII.  N°  1.  A  1  rather 
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ratlier  14  degrees  to  the  fouthward  thereof ;  which  he  was  well 
enabled  toeftimate  by  a  Aar,  that  on  each  return  thereof  fhewed 
itfelf  about  the  center  of  the  circle  :  This  Aar  is  the  33d  of  the 
^reat  bear  in  Tycho's  catalogue,  whofe  diftance  from  the  pole  at 
that  time  was  520  and  -§■,  and  which  about  f  an  hour  after  five 
that  morning  pais’d  the  meridian 5  fo  that  thofe  rays  centered: 
very  nearly  on  the  meridian  itfelf*.  It  was  a  very  agreeable  fight, 
till  fuch  time  as  day -break  began  to  obicure  thefe  lights,  which 
were  but  faint  tho’  fufficiently  diftioguilhable 3  none  of  them  came 
lower  than  to  about  30  or  40°  of  altitude,  and  they  leemed  not 
to  have  afeended  from  the  horizon.  The  Iky  was  perfeaiy.ferene; 
and  calm  5  which  feems  to  be  one  of  the  concomitant  circum- 
fiances,  attending  the  Aurora  borealis,  of  which  this  was  cer¬ 
tainly  a  fpecies  *  for,  the  night  following  a  firange  fireammg  of 
light  was  leen  in  the  air,  which  the  Dr.  obferved  from  f  an  hour; 
after  9  till  11  o’clock,  when  there  came  fo  thick  a  fog  as  to  put; 
an  end  to  his  profpeft:  But  during  all  that  time  there  afeended 
out  of  the  E.  N.  E.  and  N.  E.  a  continued  fuccefiion  of  whitifh 
arifingfrom  below  3  and  after  changing  into  a  lort  of  lu¬ 
minous  fmoke,  pafied  over  head  with  an  incredible  fwiftnefs,  not 
Inferior  to  that  of  lightning  5  and  in  feme  part  of  its  paflage: 
feemed  gilded,  as  it  were,  or  rather  as  if  the  fmoke  had  been 
fironoly  illuminated  by  a  blaze  of  fire  below:  Some  of  the; 
price  would  begin  high  m  the  air  3  and  a  whole  let  of  them  lub- 
ordinate  to  each  other,  like  organ-pipes,  would  prefent  them- 
felves  with  more  rapidity  than  if  a  curtain  had  been  diawn  from 
before  them  3  feme  of  which  would  die  away  where  they  firft  ap- 
a  pea  red,  and  others  change  into  a  luminous  fmoke,  and  pals  onr 
to  the  weilward  with  an  incredible  fwiftnefs  3  and  the  Dr.  is  ol 
opinion,  that  had  it  not  been  for  th@  moon,  then  10  days  old  and; 
very  bright,  this,  for  the  time,  would  have  been  as  confiderable 
an  appearance,  as  that  of  the  6 •  of  March,  1*16. 

An  Account  of  the  fame  Appearance,  feen  at  Cruwys  Mar¬ 
ch  ard  in  Devonfhire  3  by  Mr.  Maunder.  Phil.  Trank 


1N°  363.  p*  hoi. 


N  the  26.  of  GBober  1719,  between  7  and  8  o’clock  in  thei 
evening  Mr.  Maunder  obierved  fome  final!  appearance  or  a 
ihrprifing  lipht  (rdembling  thofe  deferibed  in  a  former  Tranf 
ablion  and  ic°en  on  March  the  d.  17  id.)  viz.  3  or  4  confiderable 
confections  in  form  of  pyramids,  of  a  reddifh  colour  inclining 
to  vellow,  which  role  about  50  degrees  above  the  horizon  and 
continued  but  a  few  minutes :  But  the  north  part  of  the  hemi- 
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fphere  was  very  bright  and  red  all  the  evening,  both  before  and 
after  till  io  o’clock,  if  not  longer. 

On  the  io.  of  November  thefe  lights  were  feen  again  about 
four  in  the  morning,  of  which  fome  faid,  that  the  element  open’d 
(as  they  termed  it)  fometimes  at  one  place,  and  fometimes  at  ano¬ 
ther  ^  from  whence  iflfued  great  fhining  lights  that  continued  a 
while,  and  then  vanifhed  by  degrees,  and  the  holes  doled  up 
again  :  This  continued  till  day-break. 

The  following  evening  Mr.  Maunder  coming  from  'Tiverton 
about  |  an  hour  after  eight,  he  obferved  the  north  part  of  the 
horizon  very  bright  and  reddi/h  (notwithdanding  the  moon  being 
about  io  days  old  was  then  in  or  pad  the  meridian,  and  /hone 
very  bright)  in  a  /hort  time  the  dreaming  luminous  rays  began 
to  appear  very  plainly,  fome  in  one  (hape,  and  forae  in  another  5 
feveral  of  them  refembling  cones  or  pyramids,  but  mod  of  them 
ill  terminated  5  fome  of  which  mounted  very  high,  almod  to 
the  zenith,  to  which  place  or  near  it,  they  all  or  mod  of  them 
feemed  to  point :  Soon  after  there  appeared  a  long  dreak  about 
30  degrees,  parallel  to  the  horizon,  and  about  15  or  20  degrees 
didant  therefrom  and  about  two  or  three  degrees  broad  ;  but  ill 
terminated  and  of  a  fiery  red  colour,  which  emitted  fome  of  the 
fame  dreaming  beams  towards  the  zenith :  About  6  or  7  minutes 
after  there  appeared  (fcmewhat  luddenly)  a  circular  figure  like 
an  Iris,  but  twice  as  broad,  and  of  a  pale  colour :  The  ead 
part  was  terminated  by  the  horizon  at  full  ead,  if  not  fomewhat 
to  the  louth,  and  the  wed  end  about  north-wed  j  the  upper  pare 
of  its  arch  being  50  or  60  degrees  high,  a  great  many  luminous 
rays  darted  therefrom  upwards  and  downwards  (or  el/e  eroding 
it  from  the  horizon)  at  oblique  angles  pointing  to  the  zenith,  ei- 
pecially,  from  the  north  ead  part:  This  continued,  as  near  as 
Mr.  Maunder  could  conjecture,  about  8  or  9  minutes,  when  it  di¬ 
vided  and  difappeared  :  After  an  interval  of  3  or  4  minutes,  ano- 
ther  Jm-like  figure  appeared  (of  a  colour,  as  it  leemed,  paler 
than  any  of  the  dreaming  lights  had  been)  whole  diameter  was 
lels  than  that  of  the  former,  and  /hewed  more  than  a  femicircle 
above  the  horizon,  the  upper  part  of  its  arch  approaching  near  the 
zenith  •  he  could  not  obferve  any  rays  to  pals  from,  or  a-crols 
th  is,  as  from  the  other  5  the  center  of  this  lad  was  much  more 
to  the  wed  than  that  of  the  fird:  After  continuing  about  a  minute 
or  two,  it  began  to  break  in  the  upper  part  of  its  arch,  and  ./liin- 
ing  particles,  emitted  from  both  its  broken  ends  towards  the  ze¬ 
nith  (to  which  they  were  near  before)  or  rather  a  little  beyond  it 
to  the  louth  or  louthwcd,  there  formed  a  fort  of  corona ,  incur- 
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rated  fbmewhat  like  flames  reverberated  on  the  arch  of  an  oven  % 
It  leemed  to  Mr.  Maunder  and  others  to  be  finely  tinged  with 
various  colours,  red,  yellow  and  blue,  and  emitted  every 
way,  excepting  fouth  and  fouth-weft,  long  fiame-coloured  rays : 
After  this  had  continued  about  two  minutes,  its  Ihining  light 
abated,  and  it  left  behind  it  for  lome  minutes  fometbing  like  a 
whitifh  light,  and  in  colour  rdembling  that  which  the  light  on 
the  19.  of  March  1719  left  behind  it,  after  the  fiery  particles 
were  extinguifned,  but  thinner. 

It  is  to  be  obferved,  that  all  this  while  the  moon  /hone  very 
bright,  from  which  this  corona  was  not  very  far  diftant,  perhaps 
not  20  degrees  to  the  north  eaft:  After  this  there  continued  to  be 
emitted  feveral  fiery  coloured  or  yellowifh  ftreaming  lights,  fome- 
times  more,  fometimes  Ids,  now  here,  now  there,  all  along  the 
north  part  of  the  hemifphere 3  but  moftly  from  the  north  north- 
eaft  :  All  this  while  fomething  like  fmall  whitifh  clouds  (which 
appeared  to  Mr.  Maunder  to  move  towards  the  zenith,  or  to 
point  a  little  more  fouthward,  but  disappeared  as  they  ap¬ 
proached  the  moon)  were  driven  very  lwiftly  and  at  very  fhort: 
intervals,  moftly  coming  from  the  eaft  and  north -eaft,  hut  feveral 
likewife  from  north  and  north-weft:  Mr.  Maunder  took  but  lit¬ 
tle  notice  of  this  at  firft  3  fuppofing  it  had  been  nothing  but  the 
reflexion  of  the  other  lights,  or  the  fhadows  of  the  clouds 
(which  the  north  parts  were  pretty  full  of)  as  the  ftreams  of 
light  palled  behind  them  3  but  at  laft  be  obferved,  that  when 
the  lights  abated  at  any  time,  this  kind  of  clouds  continued  to 
Hy  as  lwift  and  frequent  as  ever.  This  he  obferved  till  12  or  it1 
o’clock  next  morning  3  feveral  others  faw  it  next  morning  till  f 
almoft  break  of  day,  when  it  appeared  much  more  red  and  fiery 
than  it  was  in  the  evening,  the  moon  being  then,  probably,  let  • 
Some  people  obferved  tall  cones  to  arife  in  the  eaft,  and  to  be 
carried  to  the  weft  pretty  fwiftly  in  an  ere£l  pofition. 

A  farther  Account  of  the  fame  appearance ,  as  feen  at  Dub¬ 
lin  in  Ireland.  Phil.  Tranf.  N°  363.  p.  1104. 

ON  the  10.  of  November ,  1719.81  ‘Dublin  there  were  fur- 
prifing  lights  oblerved  in  the  northern  lemicircle  of  the  ho¬ 
rizon:  The  afternoon  was  very  calm  and  ferene;  about  fix: 
o’clock  in  the  evening  the  fky  was  tinged  with  a  ftrange  kind  of 
light,  and  lome  ftreams  began  to  projedf  from  the' north  and! 
north  eaft  3  one  of  them  arole  about  north  by  eaft,  and  was 
nearly  a  fubtenfe  of  an  arch  between  that  and  fouth  weft  by  weft  3 
it  was  fbmewhat  incurvated  towards  the  fun  3  and  what  was  feen 
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of  it  (for,  the  north  part  of  the  horizon  was  concealed  by  houfes) 
.very  much  refembled  the  tail  of  a  comet :  About  the  lame  time 
there  was  one  or  two  that  arofe  in  the  eaft,  alcendina  ob* 
liq  uely,  fo  as  to  leave  the  zenith  leveral  degrees  to  the  north¬ 
ward. 

Thele  ftri<e  continued  to  appear  and  difappear  alternately  til? 
towards  8  o’clock  in  the  evening;  they  were  pyramidal," and 
their  vertices  frequently  proje&ed  leveral  degrees  to  the  fouth  of 
the  zenith. 

Between  9  and  10  o’clock  this  Gentleman  was  agreeably  fur- 
prifed  with  a  kind  of  corufcation  or  flafliing,  that  /hewed  itfelf 
between  zo  and  So  degrees  from  the  zenith,  in  the  fouth  or  Ibuth 
by  weft;  and  which  from  4  or  5  and  lome times  from  more 
places  at  once,  darted  with  a  velocity  not  much  inferior  to  that 
of  lightning ;  and  by  interfering  with  each  other  produced  a 
beautiful  tremor  or  undulation  in  that  fubtile  vapour,  which  re- 
lembled  the  beams  of  the  fun,  reflected  on  a  deling  from  the 
furfaces  of  two  or  three  bafons  of  water:  Thele  undulations  of 
Sight  were  only  vifible  at  the  inftantof  corufcation,  and  were  of 
a  pale  whitifh  colour,  lomewhat  relembling  the  flafhes,  pro¬ 
duced  by  the  violent  agitation  of  mercury  in  an  exhaufted  re¬ 
ceiver;  but  fo  ftrong,  that  a  Gentleman,  who  about  that  time 
happened  to  be  in  a  room  without  a  candle,  took  it  for  common 
lightning:  Thus  it  continued  inceftantly  for  more  than  an  hour; 
during  which  time  feveral  lucid  area’s,  like  fmall  clouds,  dilco- 
vered  themlelves  in  the  pure  Iky  ;  and  after  they  had  continued 
about  five  or  fix  leconds  of  time,  as  near  as  could  be  conje&ured, 
would  inftantaneoully  difappear  ;  molt  of  them  pretty  much  re- 
fembled  a  very  thin  white  fmoke  or  vapour  illuminated  by  the 
full  moon. 

About  I  after  10  o’clock,  this  vapour  was  almoft  fpent,  or  by 
a  brifk  gale  at  louth  by  weft  diftipated  and  driven  to  the  north¬ 
ward  ;  at  which  time  between  tne  weft  and  north  a  vaft  body 
thereof,  relembling  a  very  bright  flame-coloured  crepufculuniy 
fecmed  to  be  fixed :  From  this  bafis  feveral  beams  or  firitf  of 
Ihining  matter  were  emitted  at  uncertain  intervals ;  and  tho*  it 
was  not  fo  lenfible  to  the  eaftward  of  the  north,  yet  leveral  huge 
pillars  were  alfo  emitted  from  thence ;  one  of  which  arofe  di¬ 
rectly  under  the  pole,  and  both  as  to  its  bulk  and  denfity  fo  far 
exceeded  all  others  that  had  preceeded  it,  that  the  fmalleft  print 
might  have  been  read  by  the  light  thereof,  had  not  that  of  the 
moon  (which  Ihone  very  bright)  pretty  much  effaced  it :  It  was 
tinged  with  a  kind  of  yellow  and  violet  colour :  In  about  two  or 
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three  minutes  time  it  died  away,  and  was  fucceedcd  by  others  of 
an  inferior  order.  It  was  now  about  \  after  1 1  o’clock,  when 
nothing  but  repeated  phafes  of  the  fame  appearance  prefented 
themlelves  to  view  5  the  vibrating  motion  had  ceafed  5  the  vapour 
fhewed  itfelf  no  longer  in  lucid  area’s  5  the  dreams  of  light 
were  not  fo  frequent,  and  thofe  more  languid  than  before ;  and: 
the  bright  aurora  having  fettled  near  the  horizon,  this  Gentle-: 
man  concluded  the  fcene  was  at  an  end,  and  accordingly  gave 
over  the  qued  of  new  phenomena,  only  he  obferved,  that  about 
N.  E.  there  appeared  fome  clouds  that  reflected  an  unufual  kind 
of  reddifh  light. 

On  the  24.  of  Nov .  the  fame  phenomena  were  repeated, 
the’  not  with  the  fame  variety :  About  ^  after  10  o’clock  at  night, 
a  vail  body  of  fhining  matter  was  coilefled  between  N.  W.  by 
W*  and  N.  by  E.  in  the  form  of  a  legment  of  a  circle,  whofe 
center  was  about  25  or  50  degrees  below  the  horizon  5  from  its 
periphery  a  few  fhort  pyramidal  dreams  of  the  lame  luminous 
vapour  alcended  by  a  flow  and  nearly  uniform  motion,  and  were 
exceeding  rare,  fo  as  not  to  efface  the  fmalled  of  the  fixed  dars 
and  in  a  minute  or  two  vanifhed :  It  was  very  remarkable,  that: 
the  light  which  that  colleffion  of  vapour  emitted  was  fo  great;, 
that  in  the  otherways  dark  night,  this  Gentleman  could  thereb) 
(at  |  after  10  o’clock)  read  the  title  of  the  Iranf  which 

then  happened  to  lie  on  his  defk  ;  and  at  four  or  five  yards  dif 
tance  fee  the  fmalleft  books  in  his  dudy. 

t y-i  '•  v  v  •• .!  r  '  *  v  .•  •.  <?.  '  * 

An  Account  of  another  very  confulerable  Aurora  borealis  oh  , 
ferved  at  Sreatham  in  Surry  5  by  Mr .  Hearne.  Phil.  Tranf 
N°  363.  p.  1107. 

MR.  Hearne ,  having  feen  Dr.  Halley’s  account  of  the  co- 
rufeations  in  the  evening  and  morning  of  November  10 
1719.  found  the  obfervations  made  on  that  appearance  very  agree¬ 
able  to  what  he  himfelf  had  obferved  the  evening  of  that  daj 
and  to  what  he  did  not  oblerve  at  that  time,  but  had  an  oppor 
tunity  of  obferving  in  the  night  of  December  11.  much  more 
plainly  than  Dr.  Halley  had  in  the  night  of  November  10. 

December  11.  about  one  o’clock  at  night  (or  rather  in  the 
morning  of  December  12.)  he  obferved  corufcations  of  a  much 
different  colour,  and  in  a  very  different  manner  from  any  he  hac 
leen  before. 

The  dreams  of  light  that  darted  upwards  from  the  horizor 
feemed  to  be  at  a  confiderably  greater  didance ;  but  not  at 
all  in  lefs  quantity  than  thofe  of  Nov.  io.  But  their  meeting 
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in  a  point  near  the  zenith,  and  forming  there  a  kind  of  canopy, 
was  what  was  particularly  remarkable  in  the  manner  of  the 
corufcations,  now  different  from  thofe  of  Nov.  io. 

The  ftreams  of  light  rofe  from  the  horizon  only  towards  the 
north,  and  on  each  hand  towards  N.  E.  and  N.  W.  but  near 
the  zenith  a  canopy  was  form’d  of  breams  of  light,  meeting 
in  a  point,  not  only  from  thofe  quarters,  but  alfo  from  the 
fouth,  &c.  only  they  extended  downwards  from  the  zenith 
but  a  little  way  to  thofe  points,  and  were  neither  in  fo  great 
quantity,  nor  quite  fo  bright  as  thofe  northwards :  At  hr  ft 
Mr.  Hearne  took  the  point  in  which  the  ftreams  met  to  be 
exa£tly  the  zenith  $  but  upon  obferving  it  fomething  longer, 
he  found  it  a  few  degrees  to  the  fouth  of  the  zenith:  The 
ftreams  of  light  near  the  zenith,  that  form’d  this  canopy,  were 
of  a  pretty  bright  colour,  and  in  great  quantity  darted  very 
fwiftly. 

On  each  fide  of  the  north  towards  E.  and  W.  (  but  not  ex¬ 
actly  in  the  north  itfelf)from  about  10  or  15  degrees  to  40  or 
50  above  the  horizon,  the  ftreams  were  of  a  glowing  red 
colour  5  whereas  all  he  had  feen  before  were  very  pale:  The 
rednefs  refembled  that  of  a  burnt  brick,  and  remain’d  for  a 
few  minutes,  like  that  track  thro’  which  the  meteor  pafs’d  in 
the  fpring. 

The  ftreams  appeared  of  this  fierce  colour,  when  Mr.  Hearne 
firft  obferv’d  the  corufcations,  and  continued  fo  for  fome  time, 
till  the  rednefs  wearing  off  by  degrees,  in  about  a  quarter 
of  an  hour  they  appear’d  of  the  ufual  palenefs,  when  he  left 
them  (till  forming  a  canopy  near  the  zenith,  as  above  defcribed. 

The  air  was  very  calm  and  ferene,  not  a  breath  of  wind 
ftirring;  as  it  was  likewife  Nov.  10. 

The  moon  was  now  a  day  or  two  older  than  it  was  Nov.  10 . 
and  a  good  deal  farther  to  the  weft  than  when  he  obferv’d  the 
corufcations  that  night,  being  then  near  full  fouth  5  fhe  had 
now  round  her  what  is  commonly  call’d  a  burr,  and  larger  than 
ordinary,  and  feveral  very  lucid  clouds  at  a  little  diftance. 

j4ftronomical  Obfervations  for  the  Tear  1719*  Phil.  Tranf. 

M°  363.  p.  1109.  Tran  fated  from  the  Latin. 

flCTOBERio.  1718  in  the  morning  Jupiter  applied  to 
^  the  telefcopic  ftars,  whofe  places,  Mr.  found  (on  occafion 
of  the  firft  appearance  of  the  comet  in  1680,  of  which  vide 
‘Phil.  Tranf.  N°  342  )  diligently  enquired  into,  and  which 
being  verified  he  communicated  to  the  Royal  Society,  together 

Vol.  VII.  1.  B  with 
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with  an  accurate  obfervation  of  a  near  tranfit  of  Jupiter  and 
again  another  February  n.  immediately  after  the  oppofition 
of  the  fun  and  Jupiter. 

In  the  beginning  of  Jan .  17 19  the  places  of  the  Bars  were  as 
follows. 


Long. 

d  SI  2p°  59'  43f/ 

N.  Lat. 

Long. 

a  m  zf  41^ 

N.  Lat. 

i°  7'  50 if 

JM 

O 

OO 

e  m  0  d  13 

1  10  18 

x  5  43 

0  51  56 

cm  0  3  13 

0 

O 

"Where  it  is  to  be  obferv’d,  that  the  Bars  d  and  e  have  pre- 
cifely  the  fame  declination  this  centuty  ;  and  that  x  is  a  very 
fmall  liar,  and  for  that  reafon  omitted  in  the  former  defcrip- 
tion. 

On  the  9.  o {OBober,  1718.  17I1.  50'  equated  time,  Jupi- 
?er’s  eafiern  limb  touch’d  the  line  that  joins  e  and  c  5  and  at 
the  fame  time  his  centre  was  difiant  from  e  nf  20",  and  from 
c  16'  25",  and  from  d  19'  35"-  the  fmall  Bar  w  being  near 
Jupiter ,  was  hid  andobfcured  by  hislight. 

On  the  11.  oi  ‘December  i8h.  30'  equated  time,  Saturn's  \ 
centre  was  difiant  from  Bayer's  p  in  Libra  28'  32",  and  more 
northerly  than  that  Bar  4'  31":  Hence  Mr.  ‘Pound  concluded, 
that  Saturn' s  place  ^vyas  tif,  io°  41'  10",  with  20  16' az* 
N.  Lat.  5 

On  trie  ir,  of  February ,  1719,  6h .  5 6'  and  f  equated  time,  ! 
the  centre  of  Jupiter  (then  retrograde)  was  difiant  from  the 
liar  d  1  o'  42". 

-At,  6h.  58'  and  J  The  fame  center  was  difiant  from  e  6f  pt 
9b.  37  and  The  diflance  again  taken  from  d  19  9 
9  43  and  |  Again  from  e  \  $  n 

9  49  and  y  Jupiter's  centre  was  difiant  from  <22521 
9  58  and  y  From  the  fmall  liar  x  ^4  5g 

About  7b.  Jupiter  s  eafternlimb  touch’d  a  line  drawn  thro! 

x  and  e ,  therefore,  Jupiter  was  at  that  time  in  6'  of  nv  with 
1  1 6  30"  N.  Lat.  ‘ 

_On  the  13.  of  February  8b.  equated  time,  the  declination 
or  Jupitei  s  center,  as  meafur’d  by  the  micrometer,  was  more 
northerly  than  that  of  both  the  ftars  d  and  e  n'  3.7".  and  at 
8h.  20  thelame  difference  was  found  iT  g 6 ".  But  at  8h.  48' 
Jupiter's  center  was  difiant  from  e  17' 40' r/.  *  ■/ 

On  the  22.  of  -April  ioh.  45'  equated  time,  Saturn's  centre 
followed  fj.  Qa  Ltura  4'  and  f  of  t:nic,  or  T8 "  IL.  jljcenf. 

Bat 
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But  be  was  found  by  the  micrometer  to  be  more  northerly 
than  the  fix’d  ftar  35'  25":  But  in  the  CataL  2$  r  it  an .  the  ftar 
was  at  that  time  in  io°  i6f  8"  Tf\,  and  20  3'  54"  N .  Lat. 

On  the  itfth  of  May  8h.  eq.  time  Jupiter  followed  Cor 
leonis  i°  34'  and  \  R.  Afcenf  but  was  more  northerly  than 
that  ftar  41"  and  j  of  time,  that  is,  10' 7"  of  an  arch  of  the 
heavens. 

The  fame  night  at  15b.  18'  app.  time  Mr.  Stephen  Grey 
obferv’d,  that  Mars ,  as  to  R.  Afcenf  followed  the  eaftern 
ftar  m  Capricorn's  tail  i6f  if  5  and  at  the  fame  time  was  but 
11"  more  foutherly  than  the  ftar. 

On  the  7th  of  June  ioh.  15'  app.  time,  Jupiter  being 
direct,  return’d  again  to  the  above-mentioned  telefcopic  (tars* 
and  then  followed  the  ftar  d  35"  R.  Afcenf  And  at  ioh.  30* 
the  fix’d  ftar  was  diftant  from  Jupiter's  neareft  limb  4'  18". 

On  the  8th  of  June  ioh.  20'  Jupiter  followed  the  other  ftar 
e  1'  30"  R.  Afcenf.  and  the  diftance  of  Jupiter's  neareft  limb 
from  the  ftar  was  immediately  taken  by  the  micrometer 

r  30"* 

On  the  5  th  of  July  8h.  2  6r  app.  time,  Jupiter  and  Venus 
were  in  clofe  conjunction  5  and  the  being  then  more  northerly 
preceded  Jupiter  in  R .  Afcenf  T  20".  The  mean  diftance 
of  their  centers  from  10  feveral  obfervations  was  13'  3 
Thefe  three  obfervations,  made  at  London*  were  communica¬ 
ted  by  Mr.  Folkes. 

On  the  3.  of  Augufl  12b.  20' eq.  time,  Mars  being  almoft 
acronic  followed  the  ftar  which  proceeds  Bayer's  r  in  Aqua¬ 
rius  10'  58'' of  time,  or  2°  44'  57"  R.  Afcenf  and  he  was  but 
36''  more  foutherly  than  the  ftar:  Whence  having  the  place 
of  the  ftar  in  the  Cat  ah  Britan,  the  place  of  Mars  will  be 
7°  10'  10"  of  X  with  6°  38'  10"  S.  Lat. 

On  the  loth  of  Augufl  nh.  50'  eq.  time  Mars  follow’d  the 
Idler  liar,  which  preceeds  t  in  Aquarius  i°  39'  30''  R.  Afcenf 
but  was  more  foutherly  than  the  ftar  10'  42". 

On  the  idth  of  Augufl  7I1.  18' eq.  time  Spied  Virginis  pre¬ 
ceded  Venus' s  center  5"  and  \  of  time,  or  1'  20"  R.  Afcenf 
and  was  more  foutherly  than  the  planet  18"  and  \  of  time  oV 

*  *r 

4  35- 

On  the  17th  of  Augufl  Mars ,  being  acronic  the  day  before 
and  near  the  earth,  was  obferv’d  near  two  contiguous  fmall 
fears,  the  northern  of  which  was  in  30  5'  50"  oF  X  with  6°  6 
and  \  S.  Lat.  but  the  other  being  more  foutherly  was^ir^ 
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x°  5' 30"  of  X,  with  6°  io'  and  f  S.  Lat.  nearly:  But  at 
i oh.  4.0' eq.  time  Mars  followed  the  foutherly  ftar  41'  40^ 
R.  Afcen f  and  was  hill  more  foutherly  than  the  ftar  i  5°"* , 
On  the  1 8th  of  September  ph.  20' eq.  time  Mars  was  obferv’d 
topreceedthe  53d  ftar  of  Aquarius  in  Cat  ah  Britan,  3'  4f 
of  time  or  5 6'  24"  R.  Afcen],  and  at  the  fame  time  the  ftar 
was  but  one  diameter  of  Mars  more  northerly  than  his  northern 
limb.  The  place  of  the  ftar  was  in  if  57"  and  f  of  &  with 
40  48!  and  f  S,  Lat. 

On  the  30th  of  OSlober  5b.  45'  app.  time  in  the  evening,, 
Mars  was  near  the  two  contiguous  ftars  next  Bayer* s  b  in  t 
Aquarius ,  and  which  are  the  73d  and  74th  of  Aquarius ,  in 
Catal,  Britan,  He  had  pafs’d  the  (height  line  drawn  thro* 
them,  and  the  angle  form’d  at  Mars’s  center  was  a  right  angle 
as  to  fenfe:  The  northerly  of  the  two  ftars  had  the  fame 
declination  with  the  fouthern  limb  of  the  planet.  At  5b,  53' 
the  distance  of  the  ftar  from  Mars’s  center  was  1  30".  At 
$h,  $6'  Mars’s  center  was  diftant  from  the  third  and  more 
foutherly  ftar  at  h  or  the  75  th  of  Aquarius  if  4".  At  6h.  18' 
his  center  was  diftant  from  the  northern  or  73d  ftar  3'  5": 
Hence  we  may  conclude,  that  Mars  was  in  conjunction  with 
the  northern  ftar  at  5b.  30'  nearly,  and  had  left  it  only  T  to 
the  north.  The  place  of  the  ftar  by  the  Catal,  Britan,  was 
at  that  time  in  io°  if  of  X  With  i°  40'  and  £  S.  Lat.  The 
74th  ftar  was  in  io°  if  50"  of  X  with  i°  44'  and  £  S.  Lat. 

On  the  loth  of  'November  19b.  18'  eq.  time,  Venus  preceeded 
the  fouthern  fcale  of  Libra  3'  1 3"  of  time,  or  48'  if  R.Afcenf 
and  at  the  lame  time  the  center  of  the  planet  was  more  nor¬ 
therly  than  the  fix’d  ftar  7'  45A  Venus  was  ftationary,  as  it 
were,  at  her  afcending  node. 

On  the  3d.  of  December  iph.  eq.  time  Saturn  preceeded 
die  third  ftar  near  £  of  Libra ,  or  the  29th  ftar  of  Libra 
in  Catal.  Britan .  46"  of  time  or  1 1'  32 0  R.  AJcenf  But  he 
was  more  foutherly  than  the  fix’d  ftar  15'  29",  the  difference 
being  taken  by  the  micrometer:  Whence  Saturn’s  place  was 
in  20'  if  and  £  of  tif ,  with  20  5'  atld  £  N.  Lat. 

In  Phil/.  I) anf.  K°  3  57?  there  is  an  account  of  a  lunar 
eclipfe,  obferv  d  at  Cambridge  m  Neav  England  on  the  isth 
of  March  p.  m.  1717  O.  S.  but  in  England  it  could  not'be 
fben  by  reafon  of  clouds;  the  eclipfe  ended  there  at  nh.  42' 
and  j,  which  was  the  only  obfervation  had  of  it  at  that  time: 
But  afterwards  Admiral  Candler  brought  from  America  and 

com- 
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communicated  the  phafes  of  that  eclipfe,  obferv’d  at  Lima  in 
cPeru  by  S.  Petro  ‘ Peralta ,  Proleffor  of  Mathematics,  and 
publifh’d  there. 

The  eclipfe  began  at  Lima  at  Bh.^i'  8",  and  ended  at 
nh.  19'  55". 

Admiral  Candler  himfelf  obfeiVd  at  the  ifland  of  Virgine 
Gorda  the  eclipfe  end  at  izh.  13'p.m.  the  l&y  being  then 
very  clear. 

In  the  Memoirs  of  the  Royal  Academy  at  ‘Paris  for  the- 
year  1717,  there  are  two  obfervations  of  this  eclipfe  agreeing 
pretty  well  with  each  other,  the  one  by  M .  Cajjini  and  the 
other  by  M.  De  la  Hire  in  the  Royal  Obfervatory  at  Paris  : 
The  latter  eftimated  the  beginning  at  13b.  543  but  the  end 
with  greater  certainty  at  1 6h.  38'  10" :  The  former  eftimated 
the  beginning  at  13b.  55',  and  the  end  at  itfh.  38'  25":  The 
greateft  obfcuration  according  to  M.  De  la  Hire  was  feven 
digitsand  ■§  3  and  according  to  M.  Cafflni  feven  digits  and  y. 

Hence,  the  end  having,  as  ic  feems,  been  obferv’d  at  each 
of  the  faid  places  with  greater  accuracy,  the  differences  of 
Long,  o {Paris  and  Lima  will  be  5b.  18'  2ovj  between  Paris 
and  Cambridge  in  New  England  4b.  55'  50";  between  Paris 
and  the  ifland  of  Virgine  Gorda  4I1.  25'  20":  From  which  if 
you  fubftracl  9'  40'*,  the  Long,  of  Lima  to  the  weft  of  London 
will  be  770  to' 5  of  Cambridge  in  New  England  7 1°  and  f,  and 
laftly,  of  Virgine  Gorda  6 30  55':  Whence  the  geographical 
fituation  of  the  neighbouring  iflands  may  be  corrected  with 
certainty. 

On  the  9th  of  September  1717  in  the  evening  another  eclipfe 
of  the  moon  was  oblerv’d  at  Paris  by  the  fame  gentlemen  and 
M.  Maraldi  3  at  London ,  the  end  was  obferv’d  at  the  Royal 
Society’s  houfe  at  7h.  26' 3  at  Paris  M.  Cajjini  obferv’d  it  at 
7'h.  34'  5o"3  M.  Maraldi  at  7I1.  35'  30" 3  and  M.  De  la  Hire 
at  7b.  34'  1 5"  5  and  at  the  fame  time  at  Norimberg  M.  Wurt- 
zelbaur  obferv’d  it  at  7b.  iq  45'':  Hence,  especially  by 
Maraldi' s  obfervation,  is  confirm’d  the  difference  of  meridians 
between  London  and  Paris>  viz.  9  3 cf'3  as  alfo  between 
London  and  Norimberg  44'  45'',  as  we  have  often  found  it 
before:  Moreover,  on  the  fifth  day  after  the  eclipfe,  to  wit, 
the  14th  of  September  in  the  evening,  at  Paris  the  moon  hid 
Palilicium ,  being  accurately  obferv’d  there  by  M.  Maraldi 
and  M.  De  Lifle  the  younger  at  9I1.  11'  35''  the  ftar  difap- 
pear’d  over  againft  the  Macula  Grimaldi  or  Pains  Mareotis 3 
but  at  loh.  3'  55"  it  emerged  out  of  the  obfcure  limb  of  the 

moon : 
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moon:  As  to  the  observation  of  this  occultation  at  London  vide 
‘Phil. Iran f.  M°  357. 

Thefe  observations,  in  which  equated  time  is  applied,  were 
communicated  by  Mr.  Round 3  and  being  taken  with  a  15 
foot  telefcope,  may  be  depended  upon  as  very  accurate. 


Some  Remarks  on  an  Effay  of  M.  Caftini’j,  wherein  he  pro - 
pofes  to  find  by  Obfervation  the  Parallax  and  Magnitude' 
of  Sirius 3  by  SDr.  Halley.  Phil.  Tranf.  N°  364.  p.  1. 

IN  the  Memoirs  of  the  Royal  Academy  of  Paris  for  the: 

year  1717,  there  is  a  very  remarkable  e (fay  by  M.  Caffinf 
concerning  the  annual  parallax  of  the  fix'd  ftars,  and  parti- < 
cuiarly  of  Sirius ;  and  in  conclufion,  he  determines  the  diame¬ 
ter  of  Sirius  to  be  as  much  bigger  than  that  of  the  fun,  as  the 
diameter  of  the  fun  is  greater  than  that  of  the  earth,  which  he 
fuppofes  to  be  100  times:  Now  the  diftance  from  the  fun  to 
the  earth  being  certainly  about  100  diameters  of  the  fun,  it 
will  follow,  that  the  globe  of  Sirius  muft  be  a  Sphere,  whofe 
diameter  muft  equal  the  diftance  between  the  earth  and  fun. 

To  prove  this,  he  tells  us,  that  he  made  ufe  of  an  excellent 
telefcope  of  34  French  feet  or  36  Englijh ,  with  an  aperture 
of  but  one  inch  and  a  half,  to  take  off  the  Spurious  rays  of  the 
ftar,  which  then  appeared  round  and  fufficiently  well  defin’d  3 
and  comparing  his  body  to  that  of  Jupiter  (  which  he  fays  was 
then  50"  diameter)  he  found  the  diameter  of  Jupiter  to  be  10 
times  greater  than  that  of  the  ftar,  which,  consequently, 
was  feen  under  an  angle  of  about  5"  3  which  is  M.  CaffinP s  firft 
pofition. 

Then  he  tells  us,  that  to  make  the  observations  of  the  pa¬ 
rallax  of  this  ftar  with  all  the  exadlnefs  poffible,  he  made  ufe 
of  a  telefcope  of  three  foot  in  a  copper  tube,  having  fixed,  in 
the  common  focus  of  the  twoglaffes,  four  threads  crofting  each 
other  in  the  center  under  angles  of  45  degrees:  This  tube  he 
firmly  fix’d  to  the  plane  of  a  mural  arch,  which  had  been 
upwards  of  30  years  immoveably  cemented  to  the  wall  of  the 
Royal  Oblervatory  3  to  which  hechofe  to  fix  it,  becaule  of  its 
Solidity,  and  its  being,  therefore,  the  lefs  liable  to  (hake 3  for, 
having  flood  30  years,  there  was  no  fear  of  its  fettling  any  far¬ 
ther  in  the  fpace  of  one  year  3  befides,  it  might  eafily  be  per¬ 
ceived  if  any  fuch  alteration  fhould  happen  to  it. 

M*  Caffini  having,  therefore,  fix’d  his  three  foot  tube  as 
above;  fo  that  about  the  beginning  of  Mpril  1714,  N.  S, 
(Dr.  Halley  fuppofes,  becaufe  Sirius  was  at  that  time  in  fquare 
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to  the  fun)  the  ftar  being  exactly  in  the  meridian,  pafs’d  over 
the  center  of  the  tube,  he  obferv’d,  that  on  the  20th  of  April 
the  ftar  touch’d  the  horizontal  thread  with  its  under  edge, 
being  apparently  all  above  it  in  the  inverting  tube,  but  really 
below  it.  On  the  1 5th  of  May  and  5th  of  June  it  pafs’d  again 
by  the  center.  On  June  27.  it  appear’d  a  little  under  5  and  on 
July  9-  it  was  found  to  touch  the  under  part  of  the  thread : 
On  October  5th  it  again  pafs’d  by  the  center  5  but  on  December 
29th  it  touch’d  the  upper  part  of  the  thread:  January  18th 
1715,  the  coldeft  day  of  that  winter,  it  pals’d  exa&ly  by  the 
center  5  and  on  the  27th  of  March  and  the  ift  of  April  it 
almoft  touch’d  the  upper  ftde  of  the  horizontal  thread,  from 
which  it  feemed  a  little  feparated:  But  on  June  7th  it  pafs’d 
a  little  under  the  center  5  and  on  June  29th  the  fun  being  then 
in  conjundiion  with  it  pafs’d  under  the  thread,  fo  as  to 

touch  it  with  its  upper  edge:  Whence  it  appears,  that  in  the 
fpace  of  a  whole  year,  there  had  been  no  other  variation  of  the 
meridian  altitude  of  Sirius  than  the  breadth  of  the  thread, 
which  appeared  equal  to  the  diameter  of  the  ftar,  which 
M.  Cajfwi  takes  to  be  five,  or  at  moft  fix  feconds. 

Suppofing  this  to  be  fo,  M.  CaJJini  then  (hews,  that  the 
whole  diameter  of  the  annual  orb  is  to  the  diftance  of  Sirius,  as 
the  fine  of  6 11  to  the  fine  of  390  33'  the  Lat.ofthe  ftar:  Whence 
the  aforefaid  immenfe  magnitude  of  its  body  is  a  necei- 
fary  confequence. 

But  before  this  be  entirely  admitted  3  it  may  not,  perhaps, 
be  amifs  to  enquire,  whether  the  fuppos’d  vifible  diameter  of 
Sirius  were  not  an  optic  fallacy,  occafioned  by  the  great  con- 
tra£fion  of  the  aperture  of  the  object  glafs:  For,  we  all  know, 
that  the  diameters  of  Aldebaran  and  Spica  Virginis  are  fo 
ftnall,  that  when  they  happen  to  immerge  on  the  dark  limb  of 
the  moon,  they  are  fo  far  from  lofing  their  light  gradually, 
astheymuft  do,  were  they  of  any  fenfible  magnitude,  that 
they  vanilh  at  once  with  their  uttnoft  luftre,  and  likewife 
emerge  in  a  moment,  not  fmall  at  firft;  but  at  once  appear 
with  their  full  light,  even  tho’  the  emerfion  happen  very  near 
the  culp;  whence  if  they  were  four  feconds  in  diameter,  they 
would  be  many  feconds  of  time  in  getting  entirely  clear  of  the 
limb  :  But  the  contrary  appears  to  all  thole  that  have  obferv’d 
the  occultations  of  thefe bright  ftars;  and  tho’  Sirius  be  bigger 
than  either  of  them,  yet  he  is  by  far  lefs  than  two  of  them  3 
and  confequently,  his  diameter  to  theirs  is  lefs  than  the  fquare 
root  of  2  to  1,  or  than  14  to  10:  whence,  in  M.  Cafflnf  s 

excel- 
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excellent  36  foot  telefcope,  thofe  (firs  ought  to  be  about  4"  in 
diameter  5  and  they  would  undoubtedly  appear  lb,  if  view’d 
after  the  fame  manner  3  whereas,  we  are  otherw'ays  affur’d, 
that  they  are  lefs  than  a  lingle  fecond  in  diameter  $  the  great 
flrength  of  their  native  light  forming  the  refemblance  of  at 
body,  when  it  is  nothing  elfe  but  the  lpiffitude  of  their  rays. 

As  to  the  other  part  of  the  argument,  to  wit,  that  the  alte¬ 
ration  of  the  declination  of  Sirius ,  on  account  of  the  accefs  of 
the  earth  in  December  and  its  recefs  in  June,  amounrs  to  6 "  5 
Dr.  Halley  only  remarks,  that,  befides  that  a  radius  of  three, 
foot,  fuch  as  M.  CaJJini's  leemsto  have  been,  is  lomewhat  too 
fmallfor  fo  extremely  nice  an  obfervaticn  ^  6"  being  fubtend- 
ed  by  the  Part  °f an  ?  i'ome  of  the  above-mentioned 
©bfervations  plainly  fhew,  that  the  refraCfion  of  the  medium 
did  intermix  with  thofe  differences,  that  might  be  occafioned 
by  the  parallax. 

But  the  principal  objection  againfl  the  conclufion  of  this 
argument,  feems  to  be,  that  the  meridian  altitude  of  Sirius  at 
Paris  being  under  25  degrees,  the  ordinary  refra&ion  of  the: 
Baris  1'  55"  or  115  feconds  5  and  the  barometer  riling  and 
falling  upwards  of  two  inches  in  30,  Ihews,  that  the  denlity 
of  the  air,  on  that  account,  may  be  f5  part  more  at  one  time 
than  another:  Whence  the  refractions  being  always  propor¬ 
tional  to  the  denlity  of  the  medium,  as  it  has  been  often  de¬ 
monlira  ted  by  Mr.  Hauksbee ,  both  in  vacuo ,  and  in  a  twice  or 
thrice  condens’d  air  j  it  is  plain,  that  in  that  altitude,  the  re¬ 
fraction  of  a  liar  may  differ  about  feven  or  eight  feconds 
or  75  part  of  r  1 5 ^ ,  which  is  more  than  the  whole  parallax, 
fup pos’d  to  have  been  obferv’d. 

it  were  to  be  wifh’d,  that  M.  Cafjini  would  try  this  matterr 
by  the  Lucida  Lyr infiead  of  Sifius ,  which  tho’  femewhat 
lefs  than  him,  is  as  near  to  the  folftitial  colure,  and  has  much 
greater  Lat.  being  but  28  degrees  from  the  pole  of  the  ecliptic, 
whence  its  parallax  would  be  fo  much  greater  •  and  at  Darts. 
being  within  10  degrees  of  the  zenith,  the  grand  objection  oft 
the  difference  of  refraction  would  be  almoft  entirely  remov’d. 
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An  Account  of  the  external  maxillary  and  other  falival 
Glands  $  as  alfo  of  the  infertions  of  all  the  Lymphatics 
{both  above  and  below  the  fubclavians)  into  the  Veins  -  by 
2)r.  Rich.  Hale.  Phil.  Tranf.  N°  364.  p.  5. 


TH  E  external  maxillary  glands  in  brutes  are  of  the  conglo¬ 
merate  kind  ;  they  lie  externally,  laterally,  lengthways,  on 
the  lower  jaw,  partly  under  the  deprejfor  labiorum>  and  partly  un¬ 
der  the  buccinator :  A  flrong  membrane  intervenes  between  thefe 
glands  and  the  jaw  on  one  fide,  and  between  them  and  the  buc¬ 
cal  glands  on  the  other  fide  :  They  are  more  or  lefs  red,  like  the 
pancreas ,  according  to  the  quantity  of  blood  remaining  in  them  5 
other  ways  their  fubflance  is  white, 

Thefe  glands  receive  arteries  from  the  external  carotids  5  veins 
from  the  external  jugulars,  and  nerves  from  the  third  branch  of 
the  fifth  pair. 

The  number  of  excretory  duffs  from  thefe  glands  is  not  always 
the  fame  in  the  fame  fpecies  of  animals :  In  cows  generally  14  are 
difcovered  by  the  probe  5  their  orifices  are  valvular,  about  four 
times  lefs  than  their  duffs ;  every  duff  is’about  £  an  inch  from* 
the  next  5  thofe  in  the  middle  of  the  glands  are  largefl ,  becaufe 
there  the  glands  are  broadefl  and  thickefl :  The  duffs7  neither 
communicate  with  each  other  or  with  the  buccal  5  evefy  duff  is 
formed  of  leffer  duffs  united  together,  which  rife  from  the  lo¬ 
bules  (throughout  the  whole  fubflance  of  the  glands)  which  con- 
If itute  each  diffinff  lobe,  and  has  the  fame  flruffure  with  the  pan¬ 
creatic  duff  $  each  lobe  is  depreflfed  on  itst  fides,  where  it  is  joined 
to  other  lobes  5  and  between  the  lobes  feveral  buccal  glands  are 
interfperff. 

In  calves  feldom  more  than  (S'  or  7  duffs  admit  any  probe  $ 
when  the  animal  grows  older,  the  duffs  appear  more  plain  and 
open.  4 

In  fheep  fix  excretory  duffs  are  always  found  in  each  external 
maxillary  gland. 

In  dogs  and  cats,  &c.  thefe  duffs  are  fewer,  in  proportion  to 
the  fmallnefs  of  the  glands:  It  is  obfervable,  that  thele  duffs  in 
dogs  open  obliquely  towards  the  mouth,  whereby  the  faliva 
may  be  the  better  mixed  with  the  food  in  maftication  }  which 
from  any  other  ffruffure  of  duffs  in  thefe  animals,  that  fwallow 
greedily  might  be  f wallowed  unmixt. 

Dr  .Wharton  cap.  21.  is  the  firft  who  mentions  the  external 
maxillary  glands  •  what  he  fays  of  them  is  only  applicable  to 
their  appearance  in  human  fubjefts,  where  tji-y  are  of  the  con- 
Vol.  VII.  i  C  glomerate 
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glomerate  kind  and  very  fmall,  unlels  in  fcrophulous  and  vene¬ 
real  cafes:  It  is  plain,  that  he  had  not  feen  them  in  brutes  5  for, 
in  his  figures  (which  were  drawn  from  brutes)  no  notice  is  taken 
of  thel'e  glands :  He  defcribes  them  as  very  lmall,  and  calls  them 
omundories  of  the  nerves 5  which  was  the  notion  in  his  time: 
concerning  the  ufe  of  the  conglobate  glands  ;  and  the  falivct  was 
laid,  as  in  cap.  21.  p.  134-  e  nervofo  genere  profundi. 

Stem  in  Obf  Anatom,  p.  14.  juftly  cenfures  lUafius  for  alcrib- 
ing  to  the  external  maxillary  glands  an  excretory  dud  opening 
into  the  mouth,  like  the  common  dud  from  the  parotid  gland  : 
Tet  Stem,  otherways  very  accurate,  does  not  truly  delcribe  thefe 
glands,  nor  diftinguifh  them  from  the  buccal,  tho’  they  are  as 
didind  from  thefe,  as  the  fublingual  are  from  the  external  max¬ 
illary  glands:  Steno  divides  his  buccal  glands  into  three  parts : 
The  large  duds  rife  in  a  line  from  the  external  maxillary  glands  5 
and  how  diftind  thele  glands  are  from  the  buccal  appears  plainly 
in  Fig.  4.  Plate  II.  &c.  Stem's  lecond  part  of  the  buccal  glands 
p.  18.  intra  quee  ££  in  tnediS  parte ,  are  mark’d  ee  in  Fig.  I.  qu<£ r 
alias ,  &c.  higher  are  the  lame  e  e  among  the  papilla  ;  the  third! 
part,  qu£  a  fuperiore  defcendunt,  -axe  abed. 

The  external  maxillary  glands  differ  from  the  buccal,  in  big- 
nefs,  figure,  drudure,  particular  number  of  du£ts,  colour,  &c. 
The  buccal,  labial,  internal  maxillary  and  fublingual  glands  are. 
of  a  yellow  colour;  befdes,  the  buccal  are  fepa rated  from  the 
external  maxillary  by  a  ftrong  membrane:  It  is  true,  that  feveral 
of  the  excretory  duds  of  the  buccal  glands  open  near  the  duds  of 
the  maxillary  (whence  Steno  confounded  thele  glands)  but  they1 
likewile  do  lb  round  his  own  duds  from  the  parotids;  and  lb  me! 
duds  from  like  glands  open  near  the  fublingual,  as  alfo  about 
NuctC s  duds  5  in  which  places  the  buccal  duds  are  mod  nume¬ 
rous. 

In  fhort,  there  is  a  very  great  number  of  excretory  duds 
difperfed  all  over  the  membrane,  which  invefts  the  mouth,. 
fauces ,  iSc.  which  rile  from  glands  that  lie  under  this  internal 
membrane:  Thele  glands  are  more  numerous  in  fome  parts  than 
others,  and  receive  different  names  according  to  the  part  they  be¬ 
long  to,  as  labial,  buccal,  palatine,' But  tbeie  are  fmall 
glands  with  one  excretory  dud,  and  tho’  they  feparate  faiiva  like:' 
the  large  conglomerate  glands,  parotids  and  maxillaries,  &c.  yet 
they  differ  from  thele  in  drudure,  one  common  excretory?; 
dud,  &c.  whereas  the  external  maxillaries  differ  from  all  the 

,  viz.  from  the  buccal  in  levcral 
;  in  which  particular  they  are  aifo 
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diftinguifhed  from  the  internal  maxillary  and  fu.blingual  glands  5 
they  likewife  differ  from  thefe  as  well  as  from  the  parotids,  in 
having  a  great  number  of  common  excretory  duff's  :  This  number 
of  excretory  duffs  was  not  obferved  by  Stem  5  nor  did  he  know, 
that  thefe  duffs  in  the  fame  line  were  the  excretory  duels  of  large 
conglomerate  glands  (like  the  parotids)  didinff  from,  the  buccal, 

Bartholin  p.  542.  mentions  the  external  maxillary  glands,  but 
does  not  defer!  be  them:  Nuck  Adenol.  p.  5,  N°  11.  only  gives 
them  a  place  in  his  catalogue  of  glands  5  but  takes  no  farther  no¬ 
tice  of  them,  tho’  he  writ  a  book  ( Sialog .  p.  15.  158.)  chiefly 
about  a  new  falival  duff  riling  from  a  gland,  that  is  found  in  no 
other  animal  beiides  a  dog. 

Mr.  Cowper  had  never  obferved  thefe  external  maxillary 
glands,  as  appears  by  a  letter  of  his  to  Dr.  Hale  in  anfwer  to  one 
the  Dr.  fent  him  upon  the  firfb  difeovery  of  thefe  glands :  The 
external  maxillary  glands  of  the  conglobate  kind  in  men  are 
marked  g  in  Fig.  1.  of  his  Myotomia  reformat  a. 

The  duffs  of  the  external  maxillary  glands  are  op  polite  to  the 
orifices  of  Stent)  s  duffs,  Dorn  which  glands  and  duffs,  as  alio 
from  the  buccal,  labial  and  gingival  glands,  the  faliva  flows 
from  all  parts  of  the  mouth  without  the  teetfyj  from  Wharton' & 
and  the  lublingual  duffs,  from  the  toniils,  fauces ,  fret  urn  Steno- 
nis ,  gingival,  lingual  and  palatine  glands,  the  faliva  is  derived 
from  the  upper  and  lower,  fore  and  hinder-parts  of  the  mouth 
within  the  teeth. 

What  has  been  faid  of  thefe  falivary  glands,  l$c.  will  be  beib 
underfiood  by  the  following  figures,  drawn  in  October  1697  at 
^trin.  Coll.  Oxon.  by  Mr.  Burghers ,  and  fince  compared  with  the 
parts  thernfelves  in  cows,  calves,  %$c.  thefe  figures  are  part  of 
many  more  taken  from  preparations  at  the  fame  time. 

The  iniertions  of  all  the  lymphatic  veffels  into  the  veins  can  be 
difeovered  but  in  few  lubjeffs,  and  no  figure  has  hitherto  been 
given  of  them. 

Thele  figures  fhew  the  courfe  of  the  lymph  a  both  below  and 
above  the  lubclavian  veins  in  men  and  axillary  veins  in  dogs. 
The  lymph  a  below  the  receptaculum  chyli  is  conveyed  from  all 
the  inferior  parts  by  a  great  number  of  fmall  lymphatic  veffels, 
which  uniting  with  others  obliquely  above  the  valves,  become 
proportionably  bigger,  till  at  length  they  conffitute  two  large 
trunks  near  the  emulgents,  which  are  the  pedunculi  or  beginnings 
of  the  receptaculum  chyli :  The  lymph  a  from  the  parrs  above 
the  lubclavian  veins  is  derived  in  like  manner  from  lefler  lym¬ 
phatics  to  the  common  duffs  here  delineated 
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‘Pecquet  has  given  a  figure  of  the  thoracic  duff  in  a  dog, 
which  is  double  from  the  receptacle,  and  interred  by  four 
branches  into  each  axillary  vein :  Dr.  Hale  fuppofes  with  liar- 
tholin  p.  616,6 zo.  (who  has  borrowed  this  figure  from  Pec - 
quel)  that  fuch  an  inlertion  is  a  lufus  nature?  t  For,  tho"  the  tho¬ 
racic  duff  may  be  double,  and  is  lometimes  divided  into  two 
parts  near  the  iubckvian  veins  5  yet  generally,  it  is  fingle,  the 
lympha  from  all  parts  on  both  lides  of  the  body  being  conveyed  i 
by  proper  lymph e?du6ts  into  one  common  thoracic  duff,  which  1 
conveys  this  liquor  together  with  the  chyle  from  the  laffeals  into 
the  left  iubclavian  vein  by  one,  three  or  more  branches.  For,, 
there  is  as  great  a  variety  in  the  number  of  thele  branches  as  in 
the  places  of  their  inlertion. 

Mr.  Cowper  injeffed  the  thoracic  duff  in  a  human  fubjeff  and 
gave  a  figure  of  that  preparation  in  his  book  of  anatomy  :  But 
this  figure  is  imperfect,  and  the  inlertion  of  the  thoracic  duff  lb 
ill  drawn,  that  little  can  be  learnt  by  it :  However,  no  anatomift : 
has  given  any  figure,  that  fhews  the  infertions  of  fhe  lymphatics 
from  both  arms  and  both  fides  of  the  head,  &c.  above  the  fub~- 
clavian  veins,  which  appear  lb  plain  in  the  following  figures. 

Fig.  r.  Plate  I.  repreients  the  palfages  and  veflels,  by  which  1 
the  chyle  and  lympha  pafs  into  the  veins  of  a  dog  3  12,  12  the 
lymphatics  that  convey  lympha  from  the  thighs  and  lower  parts  5 
13,  13  lateral  lymphatics,  arifing  from  the  groin,  tefhcles  and 
neighbouring  parts 3  14  the  receptacle  of  the  chyle  3  15  an  in¬ 
denture  in  the  receptacle,  thro’  which  one  tendon  of  the  dia¬ 
phragm  pa ffes  3  1 6  lymphatics  from  a  neighbouring  gland  3  17 
iome  lymphatics  from  the  diaphragm  3  18  an  artery  that  fupplies 
the  loins  and  runs  thro’  a  divifion  of  the  receptacle  3  19  the  pan-x 
creas  Afellii  3  20  the  vafa  laBea  fecundi  generis  3  21  the  begin¬ 
ning  of  the  thoracic  duff  3  22  lomc  divarications  of  the  duff  3 
23  the  continuation  of  the  duff  and  its  progrefs3  24  the  delcend- 
ing  aorta. 

N.  B.  That  the  arteries  at  18  and  24  (as  alfo  the  tendon  at 
15)  by  their  puliation  do  much  promote  the  afeent  of  the  chyle, 
and  lympha. 

Fig.  2.  At  25  repreients  a  common  divarication  of  the  duff  3 
26  a  lymphatic  from  lome  neighbouring  gland  3  27  a  double 
lymphatic  from  the  ieeondary  gland  42,  as  in  Fig.  3.  28  that: 
part  of  the  thoracic  duff,  where  both  ns  branches,  and  the  lym¬ 
phatics  from  the  left  fide  of  the  head  and  left  fore-leg  meet  3  29 
the  lymphatics  from  the  left  fide  of  the  head  and  left  fore-leg 
united 3  they  lie  on  the  infide  of  the  veiny  30  a  lymphatic  with 
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a  pin  in  it  from  a  neighbouring  gland,  perhaps  the  thymus -y  31 
a  lymphatic  from  the  neck,  &c.  it  is  divided  and  enters  thejucm- 
lar  by  two  diftinft  branches  under  the  facculus  43  5  32  the  lym¬ 
phatic  from  the  right  fide  of  the  head  5  33  the  lymphatic  from 
the  right  fore-leg';  34  the  large  facculus ,  or  receptacle  of  the 
lymphs  on  the  right  fide,  that  receives  all  the  lymph  a  on  that 
fide  and  conveys  it  into  the  jugular  vein;  35  the  defending 
cava  ;  3 6  the  mammary  vein,  which  is  lometimes  fingle;  3-7  the 
fubclavian  veins;  38  the  vertebral  vein,  39  the  axillary  veins ; 
40  the  jugular  veins;  41  the  right  internal  jugular  not  injefted  ; 
42  a  finall  fecondary  lymphatic  gland  on  the  back  part  of  the 
top  of  the  tfooraxy  43  the  facculus ,  that  receives  all  the  chyle 
and  lymyha  from  the  whole  body  (excepting  30,  31,  32,  33,  34) 
and  diicharges  it  into  the  vein ;  at  lead:  we  know  of  no  other 
lymphatics  that  any  where  elfe  enter  the  veins ;  44  a  lymyhatic 
(or  membrane,  for  it  was  not  injected)  that  joins  29  to  the  largeil 
branch  of  the  thoracic  duel.  1 

Fig.  3.  reprelents  the  upper  part  of  Fig.  2.  reverfed ;  the 
duff,  &c,  being  turned  up,  that  the  infertion,  both  facculi,  cJc. 
may  be  the  better  difeovered;  this  figure  is  to  be  explained  by 
the  preceeding ;  and  has  only  from  42  to  44  more  than  the  upper 
part  of  Fig.  1. 

N.  S.  In  this  fubjeff  the  chyle  and  lymph  A  are  emptied  into 
the  jugular  and  not  into  the  axillary  veins;  they  are  lometimes: 
emptied  partly  into  the  jugular,  and  partly  into  the  axillary  or 
fubclavian  vein ;  in  men,  generally  into  the  fubclavian. 

Fig;  1.  Plate  II.  reprelents  part  of  the  left  cheek  of  an  ox  fe- 
parateb  from  the  lower  jaw-bone,  with  the  external  maxillary" 
glands,  its  duffs,  &c,  1,  2,  3,  &C.  to  14  are  briltles  inferred  into 
the  du£ts  of  the  external  maxillary  gland///;  thele  duffs  open 
Hoping  into  the  mouth,  for  the  better  mixture  of  the  faliva  with 
the  food ;  1  5  the  duff  3  injeffed  with  wax  to  difeover  its  di* 
vifion  and  bignefs  in  refpebl  of  the  orifice;  16' a  lobule  of  the 
maxillary  gland  ;  its  excretory  du£t  is  injeffed  with  wax  and  ends 
at  r  5  ;  1 7  the  duff  1  laid  bare  and  opened  to  fhew  its  large  ca¬ 
vity,  &c.  A  A  part  of  the  muicles  and  fat,  &c.  belonging  to  the 
lower  jaw  ;  B  B  part  of  the  internal  membrane  that  invefts  the 
mouth;  abed  briltles  in  thofe  duffs  of  the  buccal  glands//;/, 
that  would  admit  any  ;  eee  thofe  orifices  of  the  buccal  glands, 
that  were  too  little  to  admit  briltles ;  kkk  the  papillae  on  the 
infide  of  the  mouth;  III  the  lobes  that  conliirute  the  externa! 
maxillary  gland  ;  mm  m  the  orifices  of  the  labial  glands  pp,  that 
were  too  Imall  for  palling  briltles;  nnn  buccal  glandules  inter- 

j  per  led 
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fperfed  between  the  lobules  of  the  maxillary  gland  3  nnn  near 
rrr,  part  of  the  buccal  glands,  where  they  appear  thickeft,-  be¬ 
ing  railed  to  fhew  the  duels  rrr,  running  under  them  3  ppp  the 
labial  glands  like  the  buccal  3  Mr.  Cowper  in  his  Fig.  4.  repre- 
fents  them  at  HH;  rrr  the  duds  marked  6  to  14,  as  they  ap¬ 
pear  under  the  glands  n  n. 

JH.  22.  The  lame  numbers  and  letters  reprefent  the  lame  things 
in  the  following  figures. 

Fig.  2.  fhews  part  of  the  left  jaw-bone  and  cheek  «of  a  fheep, 
where  the  briftles  1,  2,  3,  &C.  ,reprele.nt  the  conftant  number  of 
excretory  duds  from  the  external  maxillary  gland  in  thefe 
animals. 

Fig.  3.  fhews  part  of  the  right  cheek  of  a  dog  taken  from  the 
lower  jaw-bone  :  f  the  orifice  ©f  Steno  s  laiival  duel  3  g  the  ori¬ 
fice  of  Nuck's  dud,  which  riles  as  a  papilla  on  the  membrane 
BB  3  h  Nuck' s  new  dud,  not  found  in  men,  oxen  or  fheep,  but 
in  dogs,  their  orbit  not  being  entirely  bony  3  i  Hack's  gland  3 
000  the  orifices  of  fome  excretory  duds,  belonging  to  the  exter¬ 
nal  maxillary  gland,  that  were  too  ftrait  for  the  admifiion  of  brif- 
tles  3  q  q  the  teeth  3  in  this  lubjed  they  are  the  teeth  of  the  up¬ 
per  jaw,  near  the  fecond  of  which  the  orifice  of  Nuck' s  dud 
appears. 

Fig.  4.  fhews  the  back  part  (next  the  cutis)  of  the  external 
maxillary  gland  of  the  fame  dog,  as  it  is  inverted  with  the  buc¬ 
cal  glands. 

Fig.  5.  reprefents  the  external  maxillary  gland  in  the  right 
cheek  of  a  cat :  In  this  fubjed  the  Dr.  could  only  probe  two 
duds  3  three  &c.  would  not  admit  briftles. 

An  Account  of  the  Plague  at  Conftantinople  3  by  2Dr.  Ti- 

moni.  Phil.  Tranf.  N°  364.  p.  14.  Er  an  fated  from  the 

Latin. 

IT  is  manifeft  both  from  hiftory  and  experience,  that  the 
plague  is  communicated  from  Egypt  to  Conftantinople  3  and 
tho’  fome  feeds  of  the  old  infedion  (till  remain  3  yet  new  matter 
is  at  times  conveyed:  It  is  pretty  well  iuppref&d  by  the  intenfe 
cold  of  the  winter  3  yet  here  and  there  fome  figns  of  it  appear, 
both  in  winter  and  fpring  3  it  gathers  ftrength'  in  iumraer,  and 
is  at  its  greateft  height  in  autumn:  Tho’  the  northerly  winds 
(that  blow  in  fummer'at  ftated  times)  be  here  fomewhat 
cold  3  yet.  they  do  not  flop  the  fpreading  of  the  peftilential 
venom  :  If  the  foutherly  winds,  that  are  pretty  warm,  do  con- 
ftantly  blow,  they  fupprefs  the  plague  in  fummer :  The  fyrnp- 

toms 
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toms  of  die  plague  at  Conftdntimple  are  exaffly  the  fame  with 
thofe  of  the  plague  at  'Numegen  in  id  3d,  id3  7,  as  defcribed  by 
bDiemerbroeck  ;  it  felled  on  man  cap  4.  and  one  or  two  horfes, 
dogs  or  cats  were  infefled  with  peftilential  bubo's,  of  which 
they  died.  The  common  people  (efpecially  the  poorer  fort) 
among  Turks,  Chriftians  and  Jews  are  perfuaded  that  the 
plague  is  a  judgment  from  heaven;  and  therefore,  they  do 
not  guard  agamft  the  contagion;  but  the  better  fort,  efpe- 
dally  the  Chriflians,  t ake  all  poffible  precaution. 

The  fymptoms  according  to  ‘bDiemerbroeck  cap.  7.  are,  fevers, 
bubo's,  carbuncles,  exanthemata ,  head-ach,  phrenly,  fleepinefs, 
watchings,  anxiety,  great  weaknefs,  dilbrdered  viiion,  palpi¬ 
tation  of  the  heart,  drinefs  of  the  tongue,  vomiting,  dghing, 
worms,  loofenefs,  hemorrhage  at  the  noie,  flowing  of  the 
menfes ,  voiding  of  blood  by  the  urethra,  fpittxng  of  blood, 
pains  of  the  fide,  liver,  reinsand  other  parts. 

To  thefe  Dr.  Timoni  adds  an  ulcerous  la/fitude  of  the  joints, 
fhuddering,  with  fometimes  a  heat  enfuing,  and  oftener  none 
at  all,  a  naufea  without  vomiting,  vertigo's  and  vertiginous 
motions,  and  a  trembling  of  the  hands  on  the  fir  ft  onfet: 
None  of  all  the  above-mentioned  fymptoms  is  infeparable  from 
the  plague  ;  nay,  thefe  three,  to  wit,  bubo's,  carbuncles  and 
exanthemata  are  not  peculiar  thereto,  and  often  there  is  no  fe¬ 
ver:  So  that  the  following  general  rule  may  be  laid  down; 
viz.  ‘  when  there^  are  plain  figns  of  the  plague,  we  may  cer- 

*  tainly  conclude,  the  diftemper  to  be  the  plague;  but  when 

*  there  are  no  fuch  figns,  we  cannot  certainly  conclude  the  con- 
4  traryf  For,  after  feveral  have  been  feifed  with  the  plague, 
and  a  gentle  rigor  has  preceeded,  none  of  the  above-mention’d 
figns  appear  for  feveral  days  together,  but  afterwards  they 
break  out  plentifully  :  Some,  after  catching  the  infefiion,  are 
only  feifed  with  a  very  flight  languor,  and  fbon  after  they  go 
about  their  ordinary  bufinefs  without  any  inconveniency  ;  but 
on  the  third  or  fourth  day  they  fall  down  fuddenly,  and  ex¬ 
pire  on  the  high-way,  and  after  the  patient’s  death  black  lpots 
appear,  which  remove  the  fufpicion  of  an  apoplexy  or  any 
other  diforder  ;  and  this  is  likewile  confirmed  both  by  the  an¬ 
tecedent  manifeft  caufe  of  the  mfebfion,  and  by  the  contagion 
afterwards  fpreadmg:  Several  walk  about  without  any  mani¬ 
feft  ailment  and  are  cured,  even  when  the  bubo's  and  carbun¬ 
cles  break  out  ;  yet  the  patients  generally  fever,  and  are  very 
bad  :  Vomiting,  loofenels,  together  with  a  fudden  weaknels, 
and  a  fever,  are  figns  of  the  plague,  and  more  fo  without 

a  fever 
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a  fever  •  but  if  pain  be  felt  in  the  common  emunflories,  tha 
plague  is  not  to  be  concluded  from  fulpe&ed  flgns. 

A  reddifh  puAule,  half  as  big  zs  a  vetch,  and  fuppurating, 
is  malignant  $  for,  it  foon  becomes  a  livid  carbuncle  :  Carbun¬ 
cles  break  out  indifferently  on  all  parts  of  the  body,  even  on 
the  lips,  tongue,  balls  of  the  eye,  glans  ot  the  penis',  &c.  and 
bubo*\ s  on  the  ernundflories  only:  Hard  fmall  glandules  about 
the  neck  ai*e  malignant :  Exanthemata  are  always  mortal :  If 
bubo's  do  loon  fuppurate,  there  is  forne  hopes  of  the  patient’s 
recovery  $  and  there  is  no  hazard,  if  fuch  as  are  not  ripe,  be 
opened  with  a  lancet:  Several  that  have  been  cured  by  difcu£ 
ling  the  bubo,  have  afterwards,  upon  going  to  infe&ed  places, 
felt  a  kind  of  dull  pain  in  that  part :  The  plague  in  fome  pa¬ 
tients  may  lie  concealed  for  feveral  days,  and  afterwards  ac¬ 
tually  break  out :  if  a  patient,  that  begins  to  recover,  be 
guilty  of  any  great  irregularity  in  diet  before  the  40th  day,  a 
new  bubo  breaks  out,  and  he  dies  :  It  is  reckoned  a  very  uncom¬ 
mon  thing,  if  a  patient,  who  has  been  perfectly  cured  of  the 
plague,  fhould  be  feifed  again  the  fame  year  :  If  we  reduce 
the  difpofltion  of  bodies  to  eight  degrees  5  the  difpofiiion  of 
fuch,  as  have  not  been  infeffed,  is  as  7  5  and  of  fuch,  as 
already  have,  as  1  :  A  perfon  living  for  fome  months  in 
an  infe&ed  houfe  without  being  touched,  has  at  length  been 
feifed  with  the  plague.  Old  people,  according  to  ‘Diemer- 
broeck  cap.  4.  are  infedled  with  more  difficulty,  but  young 
people  more  eadiy  :  Strangers  are  more  expofed  to  it  than  the 
natives :  The  Armenians  are  of  all  nations  lead:  fubjeft  to  be 
iofe£led$  they  eat  but  little  meat,  and  live  chiefly  on  onions, 
leeks,  and  garlic,  and  drink  wine  plentifully  :  To  eat  pork  in 
the  time  of  the  plague  is  immediate  poifon.  Nothing  is  fb 
apt  to  difpofe  to  the  infection,  as  the  paffions  of  the  mind, 
cfpecially  exceffive  grief  and  fudden  fear:  Venereal  patients 
are  indifferently  difpofed  to  the  contagion  5  yet  their  bubo* s 
fuppurating  generally  degenerate  into  fifiulds :  Houfes  kept 
clean  and  neat  are  not  fo  ealily  infe&ed  as  thole  that  are  not  fo : 
Cachectic  and  Icleric  patients  and  others  in  chronic  diftempers, 
do  either  efcape,  or  get  the  better  of  the  contagion  5  whilft 
others  of  a  blooming  complexion,  and  robuft  conflitution  die 
cA  it.  ;  ^  t  : 

Fumigations  of  juniper-berries,  pitch  and  fulphur  are  found 
to  be  beneflcial,  if  continued  day  and  night,  io  as  to  be  con¬ 
veyed  from  the  lower  parts  thro’  the  whole  houfe  :  Perfumes 
made  of  vinegar  are  reckoned  to  be  of  fome  fervice  :  Oil  of 
'h  ,  ^  amber 
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amber  rubbed  on  the  noflrils  is  very  good  :  A  moderate  glafs 
of  wine,  chearfullnefs,  and  a  regular  diet  are  of  conliderable 
fervice,  as  prefervatives :  Blood-letting  efpecially  if  late,  is  not 
advifeable  5  for,  oftentimes  it  cannot  be  flopped  5  and  in  fcari- 
fications  the  patient  has  been  obferved  to  bleed  to  death  : 
Gentle  vomits  are  of  no  fervice,  and  lfrong  vomits  are  very 
pernicious 5  purges  are  prefent  death:  The  only  hope  of  relief 
is  in  fweating  and  alexipharmics:  At  Conflantinople  they  com¬ 
monly  make  ufe  of  venice-treacle  :  Bezoar ,  tho’  genuine,  is 
almoft  of  no  manner  of  fervice :  The  Jews,  make  uie  of 
acids  :  The  Armenians  and  Greeks  of  wine  and  fpirit  of  wine : 
The  Chriflians  abffain  very  religioufly  for  feveral  days  from 
meat  and  the  broth  made  of  it  5  but  the  Turks  are  not  fo 
fcrupulous. 

A  fmali  tubercle  breaking  out  without  any  livid  fpot  on  fe¬ 
veral,  who  have  abflained  from  flefh,  fuch  have  been  abroad 
and  in  health  for  a  week,  but  afterwards  eating  meat  they  have 
died  in  a  very  fhort  time :  Crude  opium  and  all  opiates  are 
good  as  prefervatives,  and  often  as  curatives:  About  the  quan¬ 
tity  of  two  drachms  of  oil  of  naptha  or  white  petroleum,  drank 
in  any  vehicle  at  pleafure,  is  reckoned  a  fovereign  remedy  by 
the  Turkijh  nobility  5  this  agrees  with  camphire  fo  much  cele¬ 
brated  among  us :  Several  patients  were  faid  to  be  cured  by 
drawing  blood  on  the  firft  day  of  the  infefhon,  till  they 
fwooned  away,  and  afterwards  adminiftring  a  draught  of 
ftrong  vinegar,  in  which  a  drachm  of  Sang.  T)rac.  and  BoL 
Armen .  was  diffolved  :  As  to  blood-letting  the  Dr.  leaves  others 
to  determine  5  only  he  affirms,  that  it  is  a  very  excellent  re¬ 
medy  :  A  ftrong  fritftion  continued  for  fome  hours  with  bruited 
garlic,  on  the  breaft  and  back,  oppoiite  to  the  heart,  is  of 
fervice 5  as  is  alfo  hellebore-root  put  tranfverfely  on  the  emunc- 
tories  into  incifions  made  in  the  flelh:  Chickens  or  pidgeons, 
either  alive,  or  cut  throVthe  middle,  and  applied  to  bubo's  and 
carbuncles,  and  even  to  the  region  of  the  heart  and  often  re¬ 
peated  and  n\jt  kept  on  above  half  an  hour,  have  been  found  of 
confiderable  fervice.  Oil  of  amber  and  extracf  of  juniper  have 
been  found  to  fucceed  in  practice :  The  method  prefer  ib’d  by 
T)iemerbroeck  is  in  all  refpe&s  beneficial  in  this  plague,  and  he 
has  writ  very  well  on  the  fubjeft,  only  he  derives  the  caufe  of 
it  too  far  back  ;  and  Barbette  is  no  contemptible  author. 

In  the  latter  end  of  May  1712.  the  plague  began  at  Con  flan - 
tinople ,  and  in  the  clofe  of  July  it  was  at  its  height  5  m  one 
day  there  died  upwards  of  <?o  c  at  which  time  the  Bared  nor- 

Vol.  Vfi.  1  D  therly 


26  MEMOIRS  of  the 

therly  winds  blew  very  violently  *  and  after  them  there  fue- 
ceeded  a  pretty  ftrong  fouth  wind  j  the  firft  week  after,  only 
40  died  in  a  day  5  the  fecond  week  about  305  and  the  third 
untie#  20,  which  is  the  common  rate  every  day  at  Confiantino- 
pie  at  this  feafon  of  the  year,  even  in  a  good  date  of  lalubrity  : 
Thus  the  plague  was  fuppreffed  that  year  in  autumn  5  tho9 
it  is  at  its  height  at  that  time  and  begins  in  the  middle  or  latter 
end  of  lummer  5  it  has  like  wife  been  obferved,  that  the  plague 
beginning  in  fpring  was  fuppreis’d  in  autumn*.  It  is  obfervable, 
that  tho’  the  plague  rage  exceedingly  in  Egypt,  yet  it  ceales 
infallibly  after  the  fummer  folftice  3  the  caufe  of  which  is  a 
matter  of  higher  inquiry  :  This  peculiar  quality  in  the  climate 
of  Egypt  does,  as  to  this  particular  phenomenon  ot  the  plague, 
extend  as  far  as  Smyrna ,  the  illand  of  Chio ,  and  even  the 
freights  of  the  Eelleffont :  It  is  farther  to  be  oblerved,  that 
the  dated  northerly  winds,  following  the  courie  of  the  fun* 
convey  air,  impregnated  not  only  with  excrementitious  va¬ 
pours,  buf  likewife  nitrous  particles:  The  Dr.  had  an  oppor¬ 
tunity  of  obferving  this  by  a  kind  of  garment  made  of  goats 
hair:  This  garment  Teems  to  be  a  fort  of  hygrofcope  $  for, 
whatever  part  of  it  happens  to  be  moiftened  with  the  fweat  of 
the  hands  or  neck,  and  afterwards  become  dry,  tho*  wore  fe- 
veral  months  after,  yet  in  half  an  hour  or  an  hour  after  fun- 
riier(to  wit,  when  the  dated  annual  winds  begin  to  blow)  it 
will  again  contract  fuch  a  dampnefs,  as  to  be  ftained  with  a 
very  deep  black  fpot  5  and  in  two  or  three  hours  after,  the 
garment  dries  again,  and  the  fpot  vanifhes.  In  this  there  ar« 
two  things  obfervable  j  1.  That  if  the  garment  be  feveral 
times  moiftened  in  fair  water  and  afterwards  dried,  this  phe¬ 
nomenon  of  the  dampnefs  and  fpot  does  not  appear,  as  when 
it  is  moiftened  with  lweat^  2,  That  if  it  happen  to  rain  at 
that  time,  the  garment  is  not  fo  eafily  moiftened  and  ftained, 
provided  it  be  not  actually  expofed  in  the  rain  :  From  which 
the  Dr.  gathers,  that  the  air  conveyed  thither  from  the  JS mine 
fea,  on  the  firft  blowing  of  the  dated  winds,  impregnated 
not  only  with  watery  particles,  but  likewife  with  nitrous  i'alts  $ 
which  laft  are  fixed  by  the  congener  faline  particles  communi¬ 
cated  by  fweat  to  the  garment,  and  by  their  union  form  that 
ftain  :  Therefore,  the  air  impregnated  with  thefe  fairs  may 
promote  the  fpreading  of  the  peftilential  ferment,  which  pro¬ 
bably  is  of  a  falino  -corrofive  nature  $  and  it  is  not  unlikely, 
that  the  air  of  Egypt ,  convey’d  thither  by  the  fouth  wind,  be¬ 
ing  very  much  ratified  and  divelted  of  fiich  falts,  may  refift 
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die  fpreading  of  the  plague  :  Add  to  this,  that  the  warm  fouth 
wind  di  (poles  our  bodies  to  a  more  plentiful  perfpiration. 

But  if  it  (hould  be  allied,  whether  the  plague  coagulate  or 
greatly  diffolve  the  blood  5  the  anfwer  is,  that  it  does  neither 
primarily  and  immediately,  but  that  both  may  happen  in  procefs 
of  time,  as  the  a£live  principles  of  the  mafs  of  blood  in  different 
individuals  happen  to  vary :  For,  the  plague  primarily  and  imme¬ 
diately  attacks  the  fpirits,  afterwards  the  fluids,  and  produces  (e- 
veral  diforders  in  the  folids,  according  to  their  various  (fate :  Hence 
according  to  ‘Diemerbroeck  Cap.  7.  there  are  various  fymptoms  in 
the  plague,  and  thole  diametrically  oppofite  to  each  other,  that 
cannot  be  cured  by  one  (ingle  remedy,  but  require  the  judgment 
of  a  (killful  phyfician,  to  apply  what  is  proper :  Yet  generally 
it  is  to  be  obierved,  that  the  moll  generous  remedies  fhould  be 
fpeedily  taken  and  in  large  doles  $  that  at  firft  oleolo-balfamics 
and  volatiles,  which  are  beneficial  to  the  fpirits,  (hould  be  ad- 
miniftred  5  that  all  evacuations  but  fweat  fhould  be  avoided  5 
and  therefore,  that  no  artificial  evacuations  fhould  be  attempted  5 
that  the  natural  ones  fhould  be  (lopped  by  proper  remedies  5  thus 
a  loolenefs  was  happily  fuppreffed  by  an  aftringent  glyfler,  in 
which  there  was  (bme  treacle  5  that  if  the  fpirits  be  unruly  and 
their  motion  exceflive  (which  is  chiefly  known  by  watchings) 
they  (hould  be  laid  by  opiates  $  but  if  on  the  contrary  languid 
(which  is  chiefly  known  by  droufinels)  they  fhould  be  roufed  by 
^volatiles  and  preparations  of  camphire  ;  and  that  the  confidence 
of  the  blood  may  be  prelerved  entire  throughout  the  whole  dif- 
temper,  acids  and  earthy  aftringents  fhould  be  made  ufe  of?  to 
^Irive  the  poilbn  outwards. 

An  Account  of  a  luminous  appearance  in  the  Air  at  Dublin  % 
by  Mr.  Percival.  Phil.  Tranf.  N°  36 4.  p.  zi. 

^fAnuary  1 2 .  1 7 19*20  there  began  art  odd  appearance  in  the  fky 
4t J  about  10  o’clock  5  but  it  had  nothing  very  remarkable  till 
about  f  an  hour  after  fr,  when  Mr  .Percival  was  called  out  to  lee 
it  by  his  fervants,  who  had  obierved  it  about  \  a  quarter  of  an 
hour  and  told  him  it  looked  juft  like  fire :  But  it  firft  appeared 
to  Mr.  ‘Percival  in  long  dreams  of  light,  of  a  round  body,  as 
reprelented  at  A  Fig.  6.  Plate  II.  and  very  bright 5  tho’  fome  were 
coloured,  as  at  A  a$  they  came  before  the  wind,  which  was  then 
at  weft,  as  near  as  he  could  conjefbure,  there  not  being  a  cloud 
in  the  (ky,  and  the  moon  the  brighteft  he  ever  knew. 

They  had  rain  about  five,  but  at  fix  o’clock  the  night  was 
Alear  5  the  dreams  of  light  A  A  moved  very  (low  (there  being  but 
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little  wind)  but  as  they  moved  they  joined,  and  Iwelling  out  in 
the  middle,  formed  themfelves  into  the  figure  bbB>  continuing 
So  advance  flowly  in  that  ffoape  for  about  a  minute,  when  the 
two  ends  bb ,  approached  near  each  other,  as  reprefented  by  the 
prick’d  lines  $  the  advanced  part  B  ran  back  fuddenly  and  with 
great  fwiftnefsj  and  joining  itlelf  with  the  ends  bb ,  form’d  itfelf 
into  the  figure  C,  quivering  in  the  upper  part,  and  darting  down 
perpendicularly  in  fharp  points  as  at  DDDj  and  its  colour 
changed  from  a  bright  light  into  the  colours  of  the  rainbow,  but 
much  fainter It  continued  thus  about  a  minute,  and  then  the 
fharp  points  D  D  D,  gathering  themfelves  up  into  C,  it  again 
changed  into  a  lquare  iheet  of  light,  as  at  £,  and  Iwelled  out  at 
F,  as  before  at  B  $  and  advancing  leifurely  exhibited  the  fame 
fcene  as  before,  till  it  1'eemed  to  difperfe  at  a  great  difbnce  into 
fmall  thin  light  clouds  $  tho’  it  is  probable,  that  to  thofe  who 
faw  it  in  a  like  fituation,  as  it  went  along,  it  might  make  the 
fame  appearance  as  it  did  to  Mr.  \P er rival :  He  was  very  parti¬ 
cular  in  obferving  it,  and  he  delineated  it  very  exactly,  as  repre¬ 
fented  in  the  Fig.  having  obferved  it  upwards  of  -j  of  an  hour  ; 
The  beginning  of  it  was  very  like  the  aurora  borealis,  which 
was  very  frequent  this  winter  in  Ireland . 

Of  the  infinity  of  the  Sphere  of  fined  Stars $  by  c£r .  Halley, 

,  Phil.  Tranf.  N°  364.  p.  22. 

HpHE  fyftem  of  the  world,  as  it  is  now  underflood,  is  taken 
JL  to  poffels  the  whole  abyfs  of  fpace,  and  to  be  as  fuch  ac¬ 
tually  infinite.)  and  the  appearance  of  the  iphere  of  fixed  flars, 
ftill  diicovering  fmaller  and  fmaller  ones,  as  you  apply  better  te- 
idcopes,  ieems  to  conhrm  this  dobbine  )  and  indeed,  were  the 
whole  fyftem  finite,  it,  tho5  never  fo  extended,  would  Hill  pofTefs  t 
no  part  of  the  infinitum  of  fpace,  which  neceffarily  and  evidently 
cxifts  )  whence  the  whole  would _  be  furrounded  on  all  fides  with 
an  infinite  inane,  and  ti*e  lupeificial  liars  would  gravitate^towards 
thofe  near  the  center,  and  with  an  accelerated  motion  run  into 
them,  and  in  procefs  of  time  coalefce  and  unite  with  them  i'nto 
one  )  and  fuppofing  a  fufficient  fpace  of  time,  this  would  be  a 
neceffary  conlequence:  But  if*  the  whole  be  infinite,  all  its  parts 
would  be  nearly  in  cequilibrio ,  and  consequently  each  fixed  ftar 
being  ci lawn  by  conti ary  powers,  would  keep  its  place,  or  move 
till  fuch  time,  as  from  iuch  an  c equilibrium  it  found  its  reft  mg 
place)  on  whicn  account  lome,  perhaps,  may  think  the  infinity 
of  the  fpheie  of  fixed  liars  no  very  precarious  poflulate. 
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But  to  this  there  are  two  objections,  which  are  rather  of  a  me- 
taphyfical  than  phyiical  nature;  and  firft  this  fuppoies,  as  its 
conlequence,  that  the  number  of  fixed  liars  is  not  only  indefinite, 
but  actually  more  than  any  finite  number;  which  ieems  ablurd 
in  terminis ,  all  number  being  compofed  of  units,  and  no  two 
points  or  centers  being  at  a  diftance  more  than  finite  :  But  to  this 
it  may  be  anlwered,  that  by  the  fame  argument  we  may  conclude 
againfl  the  poflibiiity  of  eternal  duration,  becaufe  no  number  of 
days,  or  years,  or  ages,  can  compleat  it. 

Another  objection  urged  againfl  it  is,  that  if  the  number  of 
fixed  liars  were  more  than  finite,  the  whole  fuperficies  of  their 
apparent  fphere  would  be  luminous ;  for,  that  thofe  fliining  bo¬ 
dies  would  be  more  in  number  than  there  are  feconds  of  a  degree 
in  the  area  of  the  whole  fpherical  furface,  which  the  Dr.  thinks 
cannot  be  denied:  But  if  we  fuppofe  all  the  fixed  flars  to  be  as 
far  from  each  other,  as  the  neareft  of  them  is  from  the  fun  ;  that 
is,  if  we  may  fuppofe  the  fun  to  be  one  of  them,  at  a  greater 
diftance  their  dills  and  light  will  be  diminiflied  in  the  ratio  of 
fquares,  and  the  fpace  to  contain  them  will  be  increafed  in  the 
fame  ratio  ;  fo  that  in  each  fpherical  furface  the  number  of  liars 
it  might  contain  will  be  as  the  fquare  of  their  diftances:  Suppofe 
the  diftances  immenlely  great,  as  we  are  well  allured  they  mult 
be ;  and  thence  by  an  obvious  calculation  it  will  be  found,  that 
as  the  light  of  the  fixed  liars  diminiflies,  the  intervals  between 
them  decreafe  in  a  lefs  proportion  ;  the  one  being  as  the  diftances, 
and  the  other  as  the  Iquares  thereof  reciprocally :  Add  to  this, 
that  the  more  remote  liars,  and  thole  far  fhort  of  the  remote!!, 
vanifh  even  in  the  niceft  telefcopes,  by  realon  of  their  exceeding 
minutenefs :  So  that,  tho*  it  were  true,  that  lome  fuch  liars  are 
in  fuch  a  place  ;  yet  their  beams,  aided  by  any  help  hitherto 
known,  are  not  fufficient  to  ftrike  our  fenle ;  after  the  lame 
manner  as  a  imall  telelcopic  liar  is  by  no  means  perceivable  by 
the  naked  eye. 

Of  the  Number ,  Order  and  Light  of  the  fixed  Stars ;  by  the 
Same.  Phil.  Tranf.  IS!0  364.  p.  24. 

DR.  Halley ,  having  in  the  preceeding  I’ranjaElion  propofed 
lome  arguments,  that  leemed  to  him  to  evince  the  infinity 
of  the  fphere  of  fixed  liars,  as  poffeffmg  the  whole  abyls  of 
fpace,  or  the  to  wav,  which  at  prelent  is  generally  underftood  to 
be  necelfarily  infinite,  thence  laid  down  what  may  feem  a  very 
metaphyfical  paradox,  viz.  that  the  number  of  fixed  flars  mufe 
conlequently  be  more  than  any  finite  number,  and  fome  of  them 
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more  than  at  a  finite  distance  from  others.  This  feems  to  involve? 
a  contradiction ;  but  it  is  not  the  only  one  that  occurs  to  thofe 
who  have  undertaken  freely  to  confider  the  nature  of  infinite, 
which,  perhaps,  the  very  narrow  limits  of  human  capacity  cannot 
attain  to. 

The  Dr.  having  attentively  examined  what  might  be  the  con- 
lequ«nce  of  an  hypothefis,  that  the  fan  being  one  of  the  fixed 
liars,  all  the  reft  were  as  far  diftant  from  each  other,  as  they  are 
from  us,  by  a  due  calculation  finds,  that  there  cannot,  upon  that 
luppofition,  be  more  than  13  points  in  the  l'urface  of  a  fphere, 
as  far  diftant  from  the  center  of  it,  as  they  are  from  each  other  5 
and  he  believes  it  would  be  hard  to  find  how  to  place  1 3  globes 
of  equal  magnitude,  lb  as  to  touch  one  in  the  center :  For,  the 
12  angles  of  the  icofaedron  are  very  little  more  diftant  from  each 
other  than  from  its  center ;  that  is,  the  fide  of  the  triangular 
bafe  of  that  folid  is  very  little  more  than  the  femidiameter  of  the 
circumfcribed  fphere,  it  being  to  it  as  2  1  to  20  nearly :  So  that  it 
is  plain,  that  fomewhat  more  than  12  equal  fpheres  may  be  po¬ 
rted  about  a  middle  one  ;  but  the  fpherical  angles  or  inclinations 
of  the  planes  of  thefe  figures  being  incommenfurable  with  the 
360  degrees  of  the  circle,  there  will  be  leveral  interftices  left 
between  fome  of  the  12,  but  not  fuch  as  to  receive  in  any  part 
the  thirteenth  fphere. 

Hence  it  is  no  very  improbable  conjeClure,  that  the  number  of 
the  fixed  ftars  of  the  firft  magnitude  is  fo  final],  becaufe  this 
fiuperior  appearance  of  light  ariles  from  their  nearnels  $  thole  that 
are  lels,  fhewing  themlelves  lo  fmall  by  realon  of  their  greater 
diftance;  Now  there  are  in  all  but  16  fixed  ftars,  that  can  indil- 
putably  be  accounted  of  the  firft  magnitude  5  whereof  four  are 
without  the  zodiac,  viz.  Capella ,  Ar&urus,  Lucida' Lyrde  and 
Lucida  Aquilrf  to  the  north  j  four  in  the  way  of  the  moon  and 
planets,  to  wit,  Falilicium ,  Cor  I,eonis>  Spica  and  Cor  Scorpii  $ 
and  five  to  the  fouthward,  that  are  feen  in  England ,  viz,  the 
foot  and  right  Jhoulder  of  Orion ,  Sirius ,  Frocyon  and  Foma - 
hant ;  and  there  are  three  more  that  never  rile  in  our  horizon, 
viz.  Canopus ,  Acharndr  and  the  foot  of  the  Centaur.  But  that 
they  exceed  the  number  13  may  eafily  be  accounted  for  from  the 
different  magnitudes  oblervable  in  the  ftars  themfelves  5  and  per¬ 
haps  lome  of  them  may  be  much  nearer  to  each  other  than  they 
are  to  us  $  this  excels  of  number  being  found  fingly  in  the  figns 
of  Gemini  and  Cancer  5  and  indeed  within  45  degrees  of  longi¬ 
tude  or  f  of  the  whole,  there  are  no  lels  than  5  of  thele  1 6  to 
be  feen:  if  therefore,  their  number  be  fuppofed  13,  omitting 
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iftcetiesin  a  matter  of  fuch  irregularity,  at  twice  the  diftance  from 
the  fun  there  may  be  placed  four  times  as  many,  or  523  which 
with  the  fame  allowance,  would  nearly  reprefent  the  number  of 
the  ftars,  we  find  ofthefecond  magnitude:  So  9  x  13  or  1 17 for 
thofe  at  three  times  the  diftance  3  and  at  10  times  the  diftance 
100  x  13  or  1500  ftars  3  which  diftance  may  perhaps  dimiriifh 
the  light  of  any  of  the  ftars  of  the  firft  magnitude  to  that  of  the 
flxth  3  it  lpeing  but^the  hundredth  part  of  what  at  their  prefent 
diftance  they  appear  with.  But  if,  fineewe  have  room  enough 
for  it,  we  fhould  fuppofe  the  fphere  continued  to  10  times  the 
laft,  or  100  times  the  firft  diftance,  the  number  of  ftars  would  be 
130,000,  and  they  would  appear  but  with  the  10,000th  part  of 
the  light  of  a  ftar  of  the  firft  magnitude,  as  we  now  lee  it :  This 
is  lb  l'mall  a  pulfe  of  light,  that  it  may  well  be  queftioned, 
whether  the  eye,  aftifted  with  any  artificial  help,  can  be  made 
fenfible  thereof:  But  100  times  the  diftance  of  a  ftar  we  fee,  is 
ftill  finite  :  "Whence  the  Dr.  leaves  it  to  thofe  who  confider  it 
attentively,  to  draw  the  conclufion. 


An  Account  of  the  Method  of  making  Sugar  from  the 
Juice  of  the  Maple-tree  in  New  England,  by  Mr.  Dudley. 
Phil.  Tranf.  N°  364.  p.  27. 

MAple-fugar  is  made  of  the  juice  of  upland  maple,  or 
maple-trees  that  grow  upon  the  highlands  :  You  box  the 
tree  as  it  is  call’d,  i.  e.  make  a  hole  with  an  ax  or  chiffel  into 
the  fide  of  the  tree,  within  a  foot  of  the  ground  3  the  box  you 
make  Ihould  hold  about  a  pint  3  and  therefore  it  muft  fhelve 
inwards,  or  towards  the  bottom  of  the  tree  3  you  muft  likewile 
bark  the  tree  above  the  box,  to  dire£f  the  juice  to  the  box. 

You  muft  alfo  tap  the  tree  with  a  lmall  gimblet  below  your 
box,  fo  as  to  draw  the  liquor  off:  When  you  have  pierced  or 
tapp’d  your  tree  or  box,  you  put  in  a  reed  or  pipe,  or  a  bit  of 
cedar  cut  into  a  channel  and  put  a  bowl,  tray  or  (mall  calk  ar 
the  foot  of  the  tree  to  receive  your  liquor,  and  fo  tend  the  veft 
fels  as  they  are  full. 

After  you  have  got  your  liquor,  you  boil  it  in  a  pot,  kettle  or 
copper :  Ten  gallons  will  make  iomewhat  better  than  a  pound  of 
l’ugar.  t  - 

It  becomes  fugar  by  the  thin  part  evaporating  in  boiling 3  for, 
it  muft  be  boil’d,  till  it  is  as  thick  as  treacle:  Ten  gallons  mult 
be  boiled  to  a  pint  and  a  half. 

A  kettle  of  20  gallons  will  be  near  16  hours  in  boiling, 
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before  you  can  reduce  it  to  three  pints  5  a  good  fire  may  do  it 
looner. 

When  you  take  it  offj  you  muft  keep  continually  ftirring  iti 
in  order  to  make  it  fugar  3  otherways  it  will  candy  as  hard  as  a 
rock. 

Some  put  in  a  little  beef  fewer,  as  big  as  a  walnut,  when  they 
take  it  off  the  fire,  to  make  it  turn  the  better  to  fugar,  and  to 
prevent  its  candying;  but  it  will  do  without.  A  good  large 
tree  will  yield  20  gallons :  The  ieafon  of  the  year  for  it,  is  from 
the  beginning  o {'February  to  the  beginning  of  [April . 

Mr.  Dudley  adds,  that  their  phyficians  look  upon  it  not  only 
to  be  as  good  for  common  uie  as  the  Weft  India  fugar,  but  to 
exceed  all  others  for  its  medicinal  virtue. 

An  Account  of  a  "Boy  who  liv'd  a  con fider able  Dime  with¬ 
out  Foody  by  Dr,  Blair.  Phil.  Tranf.  jN°  3^4.  p.  28. 

FEB,  3.  1716.  One  Gilbert  Jackfon  in  Car fe -grange  in 
Scotland ,  about  15  years  of  age,  fell  fick  and  complained 
of  pains  all  over  his  body  3  and  towards  the  latter  end  of  the 
faid  month,  he  was  fiez’d  with  a  violent  fever,  in  which  he 
continued  for  three  weeks  and  then  recover’d. 

The  beginning  of  April  following  he  relapfed  again,  his 
fever  continuing  for  three  weeks  3  and  during  that  fever  he  had 
a  fhaking  in  his  body  as  if  he  had  been  paralytic. 

On  the  10.  of  June  following  he  relapfed  a  third  time, 
when  he  became  dumb,  loft  his  appetite  entirely,  and  the  ufe 
of  his  limbs,  and  continued*  without  either  eating  or  drinking, 
thofall  means  were  us’d  to  make  him  do  both;  but  he  reco¬ 
ver’d  of  his  fever  on  May  17.  1717,  yet^he  ftill  continued 
dumb,  and  without  either  eating  or  drinking,  or  having  the 
ufe  of  his  limbs,  till  the  10.  of  June  the  faid  year  3  when  he 
was  again  fiez’d  with  an  extraordinary  fever,  and  the  next 
day  he  recover’d  his  fpeech^  but  continued  in  the  fever,  with¬ 
out  either  eating  or  drinking,  or  having  the  ufe  of  any  of  his 
limbs  till  the  n.  of  November  following,  when  he  recover’d 
his  health  pretty  well  and  the  ftrength  of  one  of  his  legs  3  and 
thus  he  continued  without  either  eating  or  drinking,  only 
wafhing  his  mouth  fometimes  with  water  3  and  when  he  law 
t  he  reft  of  the  family  go  to  meals  it  caufed  great  uneafinefs  in, 
him,  and  he  always  retir’d. 

On  the  10.  of  June  1718  he  had  a  fever  again,  which  con¬ 
tinued  till  the  beginning  of  September  after,  when  he  recover’d 
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of  the  faid  fever,  tho’  he  never  could  be  prevail’d  on  to  take 
any  kind  of  meat  or  drink ;  and  thus  he  continued  in  pretty 
good  health  and  frelh  colour’d  till  the  pth  of  June  1715),  when 
he  was  again  taken  with  a  fevere  fever  5  and  on  the  10th  at 
night  the  patient’s  father  prefs’d  him  extremely  to  take  a  little 
milk  boil’d  with  oatmeal,  which  at  length  he  agreed  to;  and 
he  took  a  fpoonfui  of  it,  which  duck  fo  long  .in  his  throat, 
that  his  parents  thought  he  had  been  choak’dj  and  ever  after 
he  took  a  litde  food  $  but  fo  very  little,  that  a  half-penny  loaf 
ferv’d  him  eight  days  :  All  the  time  he  failed,  he  never  had 
any  evacuation  by  dool  or  urine;  and  it  was  14  or  15  days 
after  he  began  to  eat,  that  he  had  any  5  he  continued  in  pretty 
good  health  j  but  wanted  the  ufe  of  one  of  his  limbs. 

This  extraordinary  cafe  is  confirm’d  by  the  affidavit  of  the 
parents  at  the  court  of  the  barony  of  Errol ,  holden  at  Errol , 
‘Dec,  16.  17  ry,  by  Mr.  Charles  Erqpn,  baily  to  the  Right: 
Honourable  the  Earl  of  North  efk%  Gilbert  Anthone  clerk, 
and  Charles  Gill  officer. 

A  Method  of  d  if  covering  the  Virtues  of  Plants  by  their  ex¬ 
ternal  Structure 5  by  the  fame .  Phil.  Tranfi  N°  364. 
p.  30. 

TH  E  ancients,  without  any  of  thofe  aids  made  ufe  of  by 
the  moderns,  have  handed  down  to  usftich  an  account  of 
the  virtues  of  plants,  which  are  more  particularly  ufeful  in 
phyfick,  that  all  the  laborious  endeavours  of  their  inquifitive 
fucceffors  have  never  been  able  to  outdo  them. 

It  muft  have  been  a  long  tra£l  of  experience,  that  enabled 
jbiof corides  and  Jheophraftus  to  colledl  fuch  a  lading  cata^ 
logue  of  the  virtues  of  plants,  as  fcarce  any  thing  has  been 
added  to  it  even  to  this  day.  The  Royal  Academy  at  ‘Paris 
have  been  at  great  pains  to  find  out  the  virtues  of  plants  by 
chemical  aualyfis,  and  feveral  other  experiments  j  of  which 
we  have  the  ab (tracts  in  lourneforfs  Hiftoire  des  plantes  aux 
environs  de  parity  and  Pmwry  s  Traite  des  medicaments : 
But  thefe  laborious  endeavours  only  ferve  to  confirm  what  the 
ancients  have  advanced,  without  making  any  new  difeovery : 
f  or,  ; lournefort ,  after  having  made  the  experiments  with  the 
tournefol  and  blue  paper,  and  given  an  exa£f  account  of  the 
feveral  active  chemical  principles .  obferv’d  in  different  plants, 

■  ufually  concludes,  ainfi  il  n' eft  pas  furprenam  A l  a  de 
tftles  vertues  3  therefore,  it  is  not  i'urprifing,  if  it  Is  endu’d 
Von.  VI 1.  i  E  with 
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with  fuch  virtues  5  which  is  nothing  but  giving  a  reafon,  why* 
the  ancientvS  believ’d  they  were  good  for  fuch  a  diflemper. 

The  means  us’d  by  our  anceftors  to  discover  the  virtues  of 
plants  and  their  uie  in  the  feveral  difeafes,  as  they  were  the 
mod  Ample,  fo  they  are  the  mod  beneficial  at  this  very  time  : 
It  feems  they  narrowly  confider’d  their  external  appearance, 
and  concluded,  if  fuch  a  plant  partake  of  fuch  virtues,  fuch 
another  plant  fo  very  like  it,  mud  be  endu’d  with  the  fame  ex. 
gr.  Apium  and  Fxniculum  have  the  fame  manner  of  flowerings 
both  produce  their  feed  after  the  lame  mannner;  their  roots 
are  both  alike,  being  long,  white,  {freight,  carnious,  &c. 
Therefore,  fince  a  long  tra£l  of  experience,  handed  down  by 
tradition,  fhews,  that  fuch  a  plant  has  fuch  virtues,  fuch  ano¬ 
ther  like  it  mud  have  the  fame.  Thus  we  find  Mpium,  fosni- 
culum,  Fetrcfelinum  all  join’d  together  and  prefcrib’d  as 
opening  roots  in  the  Difpenfatory. 

This  induced  that  expert  Botanid,  and  diligent  inquirer 
into  the  Materiel  Medic  a ,  Dr .Herman,  to  lay  down  thefe  gene¬ 
ral  maxims,  6)u#cunque  flore  et  femine  conveniunt  eafldem 
pojjident  virtutes :  And,  omnia  femina  ftriata  [tint  carminar 
tiva . 

Mr.  Petiver  obferves,  that  the  plant#  umbellifer#,  galeat#y, 
verticilfot*,  tetrapetal# ,  filiquoj#  and  filiculof#,  for  the  mod 
part,  have  the  fame  virtue  and  ufe;  and  in  a  letter  to  the  Dr. 
he  obferves,  that  the  plant#  flore  ftamineo ,  which  he  calls  5 
blink  flowers,  as  hops,  nettles,  docks,  forrels,  beets,  blites, 
ipinage,  oraches,  bonus  Henri cus  or  Ejigiijb  mercury,  and 
Kali  minus  album ,  are  all  good  failads,  raw  or  boil’d  5  as  alfo 
the  legnminofl#,  or  pea-kind,  as  peafe,  beans,  phafeoli  are  good1 
nourifhing  food  for  men;  and  tares,  trefoils,  medic#,  loti  and! 
faintfoins  good  fodder  for  cattle:  To  thefe  he  adds  the  fru- 
inentace#  or  cereales ;  as  wheat,  rye,  and  oats  in  Europe  3  and 
the  maiz,  millet,  panick  and  forgum  in  the  Indies ,  make 
good  bread  •  and  that  from  barley  and  rice  we  have  good  fer¬ 
mented  and  fpirituous  liquors.  To  thefe  he  adds,  that  the 
iris  or  flag-kind  in  foreign  parts  afford  us  drugs  of  no  mean 
virtue  and  ufe  5,  as  ginger,  galingal,  turmeric,  zedoary,  cafu- 
inuniar  and  cardamums :  The  founts  or  bay-kind  has  fome 
noble  attendants  of  the  fame  tribe  with  itfelf;  as  cinnamon , 
cojjia  lignea ,  malabatbrtm ,  folium  Indicum,  and  the  cam- 
p hire  tree. 

In  an  anfwerto  this  the  Dr.  added,  that  all  the  pappefeentes 
and  ktfejeentes ,  as  the  fonebus >  dens  leonis ,  kieracbiim ,  lac ■ 
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tftcay  tichoreum ,  endivia,  tragopogon  and  fcorzonera  have 
the  fame  virtues,  and  ferve  for  the  fame  ufes  both  in  the 
kitchen  and  fhops :  All  the  afperifoli <e,  as  borago  and  bu- 
glojjum  are  call’d  coolers  in  a  more  or  lefs  intenfe  degree  }  for, 
ibme  are  aftringent,  as  confolida  $  others  narcotic,  as  cynoglof- 
fum.  All  the galeatee  and  labiates  for  the  mod:  part  confift  of 
fubtile  particles,  and  are  therefore,  cephalics,  as  lavendula% 
rcfmarinuSy  major  anay  &c,  month  a ,  pulegium>  melijfa  are 
hyfterics  $  Salvia ,  horminumy  &c.  have  an  attenuating  virtue  : 
And  a  fourth  fort,  as  bugulay IdmitWy  &c,  are  feme  what 
aftringent  3  fo  that  by  having  an  idea  of  the  virtues  of  a  majo- 
feana,  mentha,  falvia ,  lamium ,  we  come  to  know  the  virtues  of 
all  of  the  fame  tribe.  All  the  papavera  are  narcotic :  The 
efulee  and  tithymali  are  cathartic  5  tho’  both  thefe  are  lahtefr 
centeSy  yet  they  differ  from  the  pappefeentes :  All  the  malva  are 
chiefly  emollient :  The  pentaphyllous  kind  are  aftringent^  as  alfo 
the  plantains  $  the  corymbiferous  kind,  are  either  ftomachics,hy- 
fterics  and  vermifuges :  The  gentian,  bitters,  ftomachics,  hyfte- 
rics,  febrifuges :  The  pomifer fcandentes ,  as  cucumbers,  melons, 
$§c.  are  coolers  5  but  fome  are  cathartic,  as  cucumis  fylyeftris 
and  colocynthis.  The  convolvuli ,  as  mechoacanna ,  Sec,  are 
purgative  3  to  which  jalappay  both  in  flower  and  fruit,  is  near 
of  kin:  i ^Digitalis  and  gratiola  are  emetic  and  purgative; 
The  fquamous  and  bulbous  roots  are  emollient,  and  more  or 
lefs  acrid:  Thus  allium y  cepa>  pornm,  unboil’d,  are  hot,  diu¬ 
retic  and  lithontriptic  :  All  the  feda  are  coolers. 

Thus  at  the  firft  view,  without  knowing  the  charaSeriftics 
or  peculiar  marks  fo  nicely  as  Botaniftsdoj  but  only  exa£Hy 
obferving  the  external  figure  of  the  plant,  when  the  virtue  of 
one  fpecies  is  known,  the  virtues  of  all  of  the  fame  tribe  may 
he  guefs’d  at,  if  not  fully  determined. 

The  next  Ample  method  of  the  ancients  to  difeover  the  vir¬ 
tues  of  plants  feems  to  have  been  the  tafte  and  fmell :  Thus 
dpiUm and  petrofelinumhave  alike  tafte  5  therefore,  they  are 
to  be  prefcrib’d  together :  The  feeds  of  foeniculum  and  anifum 
have  much  the  fame  tafte  and  Imell  5  and  therefore,  both  of 
them  muft  be  carminative  or  expellers  of  wind,  The  an¬ 
cients  had  likewife  recourfe  to  the  temperament  and  qualities  5 
fuch  as  hot  and  dry,  cold  and  moift,  in  the  1,  2,  3  and  4th 
degrees:  But  fince  the  tafte  is  not  always  the  fame  in  one  perfon, 
and  that  different  perlons  have  different  fenfations;  this,  as 
being  too  much  fubjefled  to  the  different  tempers  and  imagi¬ 
nations  of  people,  is  defervedly  exploded. 

E  a  Th® 
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The  Dr.  compos’d  a  compendious  fcheme  of  all  the  plants 
us’d  in  phyfick}  in  which*  that  it  might  be  lefs  liable  to  ob¬ 
jection,  and  that  he  might  not  feem  to  introduce  any  innova¬ 
tion  m  the  diftribution,  he  has  not  fo  drifHy  obferv’d  the 
making  their  peculiar  marks  and  virtues  agree,  as  the  distri¬ 
buting  them  according  to  their  operations. 

The  flrd  didribution  is,  by  joining  together  all  thofe  that 
are  prefcrib’d  under  one  title  in  the  Ihops^  as  the  opening 
roots,  emollient  and  capillary  herbs,  cordial  dowers,  hot  and 
cold,  and  the  greater  and leffer  feeds :  In  this  the  Dr.  has  not 
kept  to  the  Difpenfatory  catalogue  5  but  added  feveral  of  the 
fame  tribe,  that  he  might  give  a  fpecimen  of  what  is  propos’d 
concerning  their  virtues  and  charaderiftics  :  Thus,  he  has  added 
ciminnm  and  me  urn  to  fosniculum  5  laurus  Alexandrina  and  hip- 
foglojfum  to  rufous  5  akea  to  rnalva  and  althea  :  bonus,  Hen- 
ricus ,  atriflex ,  See.  to  beta,  under  the  tide  of  cleraceous  emol¬ 
lients. 5  lingua  cervina >  polypodium,  See.  to  the  capillary  herbs  5 
and  lb  on  in  the  cordial  dowers,  and  in  the  hot  and  cold  feeds. 

The.  Dr.  has  in  the  fecond  place  diftribti  ted  the  plants  into 
fuch  as  are  alterants  and  evacuants :  The  alterants  are  divided 
into  fuch  as  conli d  of  grois,  and  into  fuch  as  are  faid  to  confid  of 
fubule  particles :  Thofe  confiding  of  grois  particles  are  adrin- 
gent,  preventing  abortion  and  ruptures,  flopping  the  immoderate 
dux  of  the  menfes ,  the  fluor  albas,  diarrhoea,  dyf\ enter and 
are  good  in  burnings,  hruifes,  cancers,  fpitting  of  blood :  Grofs 
medicines  are  narcotics,  vulneraries,  good  For  fcrophulous  tumours, 
fipinancy,  and  arc  coolers. 

Plants  confiding  of  fubtile  particles  are  aperient ;  fuch  are 
all  opthamies,  arrhritics,  nephritics,  iithontriptics,  diuretics 
and  hydropics  :  They  are  alio  pectoral,  anti-apople£Dc,  para¬ 
lytic,  hyderic,  hypocondriac,  promoters  of  the  birth,  febrifuges, 
Icorbutics,  domachics,  vermifuges. 

The  evacuating  medicines  are  emetic,  or  fuch  as  work  upwards  5 
or  laxative  and  purgative,  fuch  as  work  downwards The  nutri¬ 
tive  medicines  are  the  plants  cereales  a  n  d  l  egu  m  i  n  of  a; \ 

Here  it  to  be  obferv’d,  that  the  Dr.  has  hot  infer  ted  any  plant 
in  this  table,  but  fuch  as  are  natives  of  Britain ,  or  fuch  as  are 
cultivated  in  Britlfo  gardens  5  and  to  render  it  dill  the  more 
nfeful,  he  has  added  iuch  particular  pairs,  as  are- us’d  in  the 
fhops,  viz.  the  root,  herbs,  leaves,  tops,  flowers,  fruit,  nuts, 
bark  and  wood. 

Having  thus  reduced  within  a  frnall  compafs  the  mod  con¬ 
siderable  virtues  of  plants,  both' general  and  ipeeific  3  and  fhewn 
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the  moft  eafy,  fimple,  and  natural  method  of  difcovering  them, 
t’he  Dr.  would  not  be  fo  far  mifunderdood,  as  if  he  were  averfe 
from  ufing  other  experiments  to  find  them  out  ;  on  the  contrary, 
he  could  heartily  recommend  another  method,  hitherto  much 
negleded,  and  which  he  is  perfuaded  would  be  of  confiderable 
ide,  if  accurately  gone  about  5  and  that  is  their  infufion  in  diffe¬ 
rent  liquors,  in  order  to  find  out  the  proper  menflruum  forex- 
trading  their  more  uleful  parts. 

Every  phyfician  is  lenfible,  that  there  are  feveral  fimples  and 
thefe  fpecific  too,  which  exhibited  in  fubftancc,  are  of  great 
efficacy  $  whereas  if  their  contexture  be  diffolv’d,  their  parts  can 
never  be  fo  re-united,  as  to  produce  the  fame  effed  :  Thus 
cortex  cPermianus  is  never  fo  effedual,  as  when  adminidred  in 
powder :  That  there  are  others  which  will  communicate  their 
uleful  particles,  when  infus’d,  to  one  liquor  and  not  to  another  5 
and  that  the  fame  fubflance  will  impregnate  two  liquors  diffe¬ 
rently,  according  to  the  different  menftrttums.  That  expert 
chemiil  M.  Lemery  advifes  to  infufe  opium  in  water  and  fpirits 
of  wine  leparately  ;  and  afterwards  to  mix  both  infufions  toge¬ 
ther,  in  order  to  make  the  laudanum  or  extrad  5  very  well  con- 
fidering,  that  the  water  will  be  impregnated  by  the  moreffiluble 
faline  particles,  whereas  the  fpirits  will  only  imbibe  the  more 
refi nous  $  for,  water  is  the  proper  menflruum  for  a  faline  fubflance, 
which  will  not  diflolve  in  fpirits  of  wine  5  this  rather  hardening 
and  preferving  it  from  being  diffolv’d,  either  by  air  or  water  : 
Thus  the  mod  convenient  way  to  preferve  the  volatile  falts  of 
animals,  is  to  keep  them  in  brandy  ;  and  every  one  knows, 
that  water  immediately  difiolves  fugar,  which  brandy  will  not 
do  :  Therefore,  fenna  will  communicate  its  purgative  quality 
to  water  or  ale,  having  its  faline  particles  more  difengaged  5 
but  the  purgative  quality  of  jallop  confiding  in  its  rafin, 
requires  wine  or  brandy  for  the  menflruum  or  diffolvenf. 

Therefore,  Dr.  Blair  fuppofes,  that  having  recourfe  to  the 
proper  menftruums ,  is  a  moll  proper  means  of  finding  out  the 
virtues  of  plants;  A  fimple  may  be  infus’d  in  rain-water, 
fnow-water  or  pure  fountain-water  $  if  its  texture  be  loofe,  and 
it  abound  in  faline  particles,  thofe  pure  dements  will  be  im¬ 
pregnated  thereby  ;  but  if  the  texture  be  more  compad,  firm 
and  folid,  and  if  its  particles  be  more  fix’d,  it  muff  be  infus’d 
in  mineral  waters;  or  by  the  addition  of  a  proportional  quan¬ 
tity  of  the  fix’d  fait  of  a  plant,  a  proper  menflruum-  may  be 
prepar’d:  And  next  to  the  exhibiting  of  bitters  in  fubflance, 
as  wormwood,  gentian,  and  camomile  dowers,  this  is  the 

moll 
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ib off:  convenient  way  of  adminiftering  them;  not  but  that  theif 
tindure  extraded  by  brandy  or  wine  may  do  very  well :  But 
fincethey  greatly  abound  in  a  fix’d  fait,  a  great  deal  of  their 
virtue  may  be  communicated  to  a  lefs  fpirituous  liquor,  when 
a  more  fpirituous  will  not  extradifc:  The  proper  means  to 
know  which  menftrunm  will  bell  ex  trad:  the  more  ufeful  parts 
otany  fimple,  or  rather  fufpend  its  more  folid  particles,  is  to 
ufe  the  hydroftatical  balance;  when  weighing  the  menflruum 
before  infufion,  and  after  the  matter  has  been  infus’d  for  fbme 
time,  it  wall  foon  be  obferv’d  by  the  increaie  of  the  weight, 
how  far  the  menftruim  is  impregnated,  and  which  is  the  moil 
proper  diffblvent:  The  propereil  method  of  exhibiting  the 
fix’d  limples,  if  not  in  fubftance,  is  by  decodion,  infufion  or 
tindure  (N.  R.  It  is  call’d  infufion,  when  the  menflruum  is 
either  water,  wine  or  ale,  but  a  tindure  when  brandy  is  made 
ufe  of)  and  the  bell:  way  to  obtain  the  ufeful  particles  of  vo¬ 
latile  or  fubtiie  fubftances  is  by  diftillatiqn.  Thefe  may,  it  is 
true,  be  proper  ingredients  for  an  infufion  or  tindure  :  But  there 
are  a  great  many  fix’d  fubftances  as  improper  for  diftillation, 
as  the  volatile  are  improper  for  extrads.  Thus  the  Dr.  has 
ihewn  the  means  of  difcovering  the  virtues  of  plants,  without 
diiielving  their  texture :  But  if  any  have  a  mind  to  do  it  by 
chemical  analysis,  this  is  not  to  diffiiade  them. 

•A  Cafe  in  .Surgery  that  is  commonly  miftaken  for  a  Frac¬ 
ture  of  the  Patella;  by  Mr •  Deverel.  Phil.  Tranf  N°  3 65* 
p.  44. 

ON  E  Richard  Rurt  was  thrown  from  his  horfe,  and  in 
the  fall  receiv’d  fuch  a  hurt  in  one  of  his  knees,  as  made 
bimuncapable  of  remounting :  He  felt  fomewhat  crack  in  that 
knee  (as  he  exprefs’d  it)  before  it  touch’d  the  groupd.  Upon 
examining  the  part,  Mr.  ‘Deverel  found  (as  he  then  thought) 
tbe  ends  of  the  fradured  bone  drawn  upwards  of  four  fingers  dis¬ 
tance  from  each  other :  But  upon  a  ftrider  examination  of  the 
parts,  he  found  the  patella  (which  was  drawn  upwards  by  *the 
extenfors  of  the  leg)  retain’d  its  natural  figure,  and  that  the 
hardnefs  which  was  felt  below  was  the  end  of  the  tornligament 
that  ties  it  to  the  tibia :  The  6'nds  of  the  ligament  were 
brought  as  near  as  poflible,  and  kept  fo  about  three  weeks 
without  any  remarkable  accident:  He  then  began  to  walk, 
which  was  a  little  too  foon,  caufing  thereby  fome  pains,  and 
loofening  the  cicatrice,  which  made  it  the  longer  before  it 
was  perfedly  firm;  how&ver  he  afterwards  walk’d  without 

any 
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any  perceivable  lamenefs.  Mr.  ‘Deverel  met  with  two  others  in 
the  fame  cafe,  one  of  whom  did  not  walk  fo  well  as  fhe  ufed  $ 
tho’  all  imaginable  care  was  taken  :  For,  it  is  hardly  to  be  ex¬ 
pended,  that  one  in  ten,  to  whom  this  accident  happens, 
ihould  ever  go  right  5  it  being  next  to  impoffible,  that  the 
ends  of  the  torn  ligament  fhoujd  be  fo  exadly  placed  and  re¬ 
tained,  as  not  to  lie  over  each  other. 

park  in  ch.  22.  book  1 5  affirms,  that  he  never  faw  any  who 
had  this  bone  fractured,  that  did  not  halt  ever  after:  To  this 
Mr.  iDeverell  agrees,  but  he  differs  from  him  in  his  notions  of 
the  caie,  and  the  caufe  of  the  lamenefs.  Hildanus  in  his  Obf. 
Cbirurg.  Cent .  5.  Obf.  88.  p.  m.  485.  has  given  us  an  account  of 
a  tranfverfe  fradure  of  this  bone,  which,  after  ail  the  lynip- 
toms  were  removed,  was  cured  5  ‘  but,  fays  he,  a  lamenefs  and 
4  a  great  weaknefs  of  the  whole  leg  enfued  $  fo  that  the  pa- 
4  tient  could  not  walk  but  with  the  utmoft  difficulty/  He, 
afterwards  mentioning  the  caufe  of  the  lamenefs,  queries, 
whether  what  Parse  lays  in  his  Exc.  lib.  de  Offibus  lib.  4.  cap .  2. 
can  be  the  caufe  of  the  lamenefs  5  his  words  are  to  the  follow¬ 
ing  purpofe  $  4  but  tho’  I  fhall  not  attempt  to  call  In  queition 
4  the  juftnels  of  this  opinion,  yet  there  remains  one  difficulty, 

4  and  that  is,  whether  when  the  patella  is  fradured,  the  pro- 
4  tuberance  of  the  callus  can  be  iuch,  as  to  fill  up  this  cavity 
4  (which  is  very  confiderable  between  the  femur  and  Os  tibiE) 

4  fo  as  to  hinder  the  motion  and  adion  of  the  knee  ?  For,  we 
4  obferve  for  the  molt  part  in  other  fradures  of  bones  (unlefs 
4  there  happen  a  very  great  contufion  of  the  bone  and  perio- 
4  fteum )  that  nature  does  fo  curioufly  knit  the  bones  together, 

4  that  there  is  feldom  any  veflige  of  the  fradure :  For,  the 
4  periofteum ,  while  entire,  hinders  the  matter  of  the  callus 
4  from  becoming  an  excrefcence,  unlefs,  Farther  in  the 

4  cafe  of  the  prefent  patient  it  will  appear  by  what  follows, 
4  that  the  callus  was  not  the  caufe  of  the  lamenefs ;  where- 
4  fore,  we  muft  here  make  a  diftindion/  After  this  he  goes 
on  to  ffiew,  how  many  different  ways  this  bone  may  be  frac¬ 
tured,  but  he  does  not  obferve,  that  he  ever  faw  it  fradured 
any  other  way  (unlefs  in  a  gun-fhot-wound)  than  tranfveriely. 

Ruyfch  in  his  Centuria  Obf  Anatomico-Chirurg.  4.  Obf  5.. 
writes  to  the  following  purpofe ;  4  fome  obftinately  affirm* 
‘  that  the  patella  cannot  be  fradured  by  reafon  of  its  hardn.efs  j 
4  but  I  have  found  it  fradured  not  onPy  by  a  great  fall,  but 
i  without  any  ;  a  pretty  rebuff  man  coming  down  from  the 
4  end  cf  a  bridge  had  almofi:  fallen  to  the  ground  by  one  foot 
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1  flipping,  but  recovering  himfelf  he  did  not  come  to  the’ 
t  ground  5  however  in  the  druggie  his  patella  was  fraftureds 

*  tranfverfely,  and  that  fo  plainly,  that  one’s  hand  could  go 

*  between  the  fra&ure  ;  for  one  part  might  be  felt  above,  the 

*  other  below  the  knee.’ 

This  obfervation  is  in  all  its  circumftances  fo  like  that  men¬ 
tioned  above  by  Mr.  Deverel,  efpecially,  in  that  the  fra&ure 
was  made  without  a  fall,  that  he  is  very  apt  to  believe  it  is 
the  very  fame;  and  Mr  .Deverel  fuppofes  Ruyfch  might  be 
deceived  by  miftaking  the  hard  extremity  of  the  ligament  for 
the  fractured  bone. 

And  when  thefe  forts  of  accidents,  which  are  now  called 
fraflures  of  the  patella ,  come  to  be  nicely  examined ;  they 
will  perhaps  be  found  to  be  generally  of  the  fame  nature. 

An  Account  of  the  Antiquity  of  the  Vengreal  Difeafe ;  by 
Mr.  Becket.  Phil.  Tranf.  N°  5^5.  p.  47. 

MR.  Recket ,  before  he  comes  to  prove,  that  the  venereal 
difeafe,  when  it  came  to  be  confirmed,  was  frequently 
known  in  England  home  hundreds  of,  years  before  the  liege  of 
Naples,  endeavours  to  refute  the  opinion  of  llich,  who  take  it 
to  have  had  its  rife  there.  It  is  true,  there  have  not  been 
wanting  fever  al  modern  authors  who  have  a  Her  fed  it;  but 
Mr.  Recket  makes  it  appear  to  be  an  error  as  inconfiderately 
and  haffcily  received,  as  chimerically  ftarted  by  fome  author  $ 
who,  becaufe  feveral  writers  about  that  time,  obferving  the 
difeafe  to  begin  in  the  pudenda,  diftinguifhed  it  from  another, 
with  which  it  was  before  confounded,  muft  likewife  affert  its 
being  a  new  diftemper,  and  afii gn  a  certain  time  and  place  for 
its  rife :  Now  one  might  with  all  the  reafon  in  the  world  ex- 
peel,  that  if  the  difeafe  had  its  original  there,  it  muff  have 
been  fo  certainly  and  infallibly  known,  that  there  could  have 
been  no  uncertain  opinions  about  it ;  but  that  the  phydeians 
who  redded  in  or  near  the  place,  and  thofe  more  efpecially 
who  interefled  themfelves  fo  far  as  to  write  of  it,  muit  have 
all  of  them  to  a  man  agreed  upon  the  certainty  of  a  thing, 
the  truth  of  which  was  fb  eadly  attainable.  But  on  the  con¬ 
trary,  Nicolas  Leonicenus,  the  fir  ft  phyfician  that  wrote 

of  this  difeafe,  and  who  lived  at  the  very  time,  when  Naples 
was  befieged,  is  fo  far  from  acknowledging  it  to  have  had  its 
rife  there,  from  the  French  foldiers  converfation  with  the  Ita- 
lian  women,  that  he  does  not  allow  it  to  be  the  confequence  of 
impure  embraces,  fo  little  did  he  know  of  its  true  caufe.  It 
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Was  likewife  about  this  time  that  Pope  Alexander  VI.  engaged 
yafyer  'Torella  to  write  of  this  diflemper  3  who  is  fo  far* from, 
allowing  it  to  have  had  its  original  there,  that  he  tells  us,  the 
aftrologers  were  of  opinion,  it  proceeded  from  he  knows  not 
what  particular  eonftellations  :  Neither  does  SebajUanus  Aqui- 
lanus,  who  liv’d  at  that  time,  or  Antonius  Scanarolhis ,  who 
wrote  in  1498,  about  four  or  five  years  after  the  fiege,  allow  it 
to  be  any  other  than  an  ancient  difeafe  :  Nor  do  feveral  other 
authors,  then  living,  mention  one  word  of  this  Neapolitan 
Itory.  But  it  feems  Ulricus  de  Hutten  a  German  knight,  who 
was  no  phyfician,  pofitively  affirm!  this  cjifeale  to  have  had  its 
rife  there  3  but  how  he  fhould  come  to  know  this,  who  lived 
at  iuch  a  diftance  from  the  place  3  and  how  they,  who  were 
phyficians,  redding,  as  it  were,  on  the  fpor,  fhould  be  igno¬ 
rant  of  it,  will  be  as  much  credited,  as  his  following  inconfif- 
tent  relation.  He  tells  us  this  difeafe  was  unknown  till  140^ 
or  thereabouts  3  that  he  himfelf  had  it  when  a  child  •  and 
confequemly,  that  it  was  hereditary,  or  from  the  nurfe.?  He 
wrote  his  book  of  this  diftemper  at  Mentz,  where  it  was 
printed  by  John  Scheffer  in  quarto  in  1 5 1 9.  Now  if  we  allow 
him  to  be  but  27  years  of  age,  when  he  wrote  (for,  he  cannot 
be  fuppofed  to  be  lefs,  who  before  this  time  took  upon  him  to 
cure  his  father  of  the  venereal  difeafe,  without  the  affiftance 
of  any  phyfician  or  burgeon)  he  muff  have  had  the  d litem  per 
upon  him,  according  to  his  own  account,  before  ever  it  was  in 
being. 

in  <Phil  Tranf  N°  357.  Mr.  Backet  thinks  he  has  {efficiently 
proved,  that  the  fir  ft  degree  of  the  venereal  difeafe  was  very 
common  here  in  England ,  fome  hundreds  of  years  before  it  is 
commonly  laid  to  have  been  known  in  Europe 3  confequemly, 
there  will  be  no  reafon  to  fuppofe  we  were  (hangers  to  it* 
when  it  came  to  be  confirmed  abroad  ;  Now  when  it  was  hi 
this  confirmed  flare,  the  writers  of  thofe  early  times  looked 
upon  it  as  an  entirely  new  difeafe,  and  not  a  confequence  of 
any  difordcr  before  contraHed 3  becaufe  they  were  not  appris’d, 
that,  the  find  fymptoms  being  removed,  and  the  difeafe  in 
appearance  cured,  it  fhould  afrerwards  difcover  irfelf  in  fucli 
a  manner,  as  fhould  not  feem  to  have  the  leaf!  analogy  with 
the  fymptoms,  that  firft  attacked  a  part,  which  had  for  a  con- 
fiderable  time  been  free  from  any  misfortune.  But  bccaufe 
the  fymptoms  are  the  only  true  charadleriftics,  whereby  we 
can  infallibly Miftinguifh  one  difeafe  from  another :  Mr.  Socket 
piod'Uces  aifficient  authorities  to  (new,  that  the  A7 m proms  were 
Vol.  Vll.  N°  2  jp  a|i 
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all  of  them  known  and  defcribed  by  ancient  phyftcal  and  chi- 
rurgical  writers,  juft  as  they  appear  in  the  venereal  difeale  at  this 

clay. 

Mr.  Bechet  thinks  he  has  in  Ehil.  E'ranf.  N°  3  57.  made  it 
fufficicntly  appear,  that  the  firft  degree  of  this  difeale  was  anci¬ 
ently  known  in  England  by  the  name  of  the  brenning  or  burn < 
ing  $  and  that  it  was  the  lame  thing  with  what  we  now  call  a 
dap.  The  lymptoms,  which  are  ufually  its  concomitants,  are 
the  phymofis  and  paraphymofis,  both  which  are  accurately  de¬ 
fcribed,  with  proper  remedies  for  them,  by  Mr.  John  Arden  in 
a  manufcript  of  his,  curioufly  written  on  vellum  and  beautifully 
illuminated.  The  imprudent  method  of  cure  of  this  firft  degree 
of  the  venereal  malady  is  fometimes  attended  with  a  caruncle  in 
the  urethra ,  which  was  anciently  a  difeale  very  common  in  Eng¬ 
land:  For,  not  to  mention  other  early  writers,  the  above  men¬ 
tioned  author  gives  us  the  cafe  of  a  certain  Reclor,  that  had  a 
fobftance,  relembling  a  wart,  growing  in  the  penis  ;  which  in 
another  place  he  fays  frequently  happens  ;  and  of  another,  who 
had  fuch  an  excrefcence,  as  big  as  a  fmall  ftrawberry,  which, 
fays  he,  proceeded  from  the  purulent  matter  that  remained  in  the 
■urethra. 

And  indeed,  there  is  not  any  fymptom  of  the  venereal  difeale 
Mr.  "Bechet  finds  fo  often  mentioned,  as  this  of  the  caruncle  5  in- 
fomuch  that  it  lee  ms  to  have 'been  more  common  in  thole  early 
times  than  at  this  day:  But  this  muft  be  certainly  owing  to  the 
fmooth  and  oily  remedies  they  were  continually  injecting,  which 
by  their  relaxing  and  loftening  the  fibres  of  the  part,  muft  ne- 
ceftarily  dilpofe  the  contexture  of  the  fmall  blood- veffels,  lodged 
at  the  bottom  of  the  little  ulcerations,  to  fill  with  nutritious 
juices  and  to  extend  in  Inch  manner,  as  to  form  fuch  fungous  ex- 
crelcencies  $  and  lb  folicitous  were  they  to  remove  thefe  inconve- 
niencies,  that  they  made  life  of  feveral  ways  by  corrolives  and 
other  methods  to  accomplijfh  this  end  5  and  a  very  early  writer 
among  us  has  given  a  very  methodical  and  curious  trad  on  this 
fubjed,  wherein  he  recommends  the  removing  them  by  the  me¬ 
dicated  candle,  which  we  ule  at  this  day  5  and  lays  down  divers 
other  inftrudions  in  relation  thereto  ;  which,  probably,  makes  it 
the  belt  difcourle  on  this  lubje 6b  that  was  ever  yet  written.  The 
fame  author  takes  notice  of  thole  obftinate  ulcers,  that  happen  on 
the  plans  and  the  neighbouring  parts,  now  called  /hankers;  and 
the  great  trouble  our  ancient  authors  found  in  attempting  their 
core" TufHcicntly  fhew  them  to  have  had  their  original  from-  a  ve¬ 
nereal  infedion. 
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Our  early  authors  are  very  full  in  their  accounts  of  thefe  leve- 
ral  fymptoms  of  the  venereal  difeafe,  and  of  others,  when  the 
difeafe  was  in  a  more  confirmed  ftate,  to  which  they  appropri¬ 
ated  particular  names,  perhaps  more  fignificant  and  expreftive 
than  thole  impofed  by  modern  authors:  Thus  for  infiance,  the 
bubo’s  in  the  groin  they  called  dorfevs ,  for  which  a  realbn  was 
aligned  ThiL  I'rarif.  N°  3575  and  the  venereal  nodes  on  the 
fh  in -bones  they  called  the  'hoonkavo,  which  gives  us  a  perfeft 
idea,  not  only  of  the  part  affe&ed,  but  after  what  manner  it  was 
difealed  3  for,  the  old  EngUJh  word  ka-ive  fignified  a  iweiling 
of  any  part :  Thus  for  infiance,  a  little  iweiling  on  the  corma% 
was  anciently  called  the  bam  in  the  eye,  and  the  iweiling  that 
frequently  happens  on  the  finger  on  one  fide  the  nail,  was  called 
the  white  kawe,  and  afterwards  wkuflaw  or  whitlow.  The 
procels  the  laft  mentioned  author  recommends  for  curing  the  boon 
or  bone-kawe  is  to  ule  a  plaifter,  which  had  a  hole  cut  in  the 
middle  to  circumicribe  it  5  and  applying  a  cauftic  of  unflacked 
lime  and  black  ioap  incorporated  together,  which,  with  the 
plaifter  and  bandage,  was  to  be  faftened  on  the  part  four  hours 
or  longer  3  after  this  he  proceeds  to  leparate  the  flough,  &c. 
This  practice  of  his  fee  ms  to  have  been  found  out  by  accident,, 
For,  he  tells  us,  when  he  was  a  young  practitioner,  having  ap¬ 
plied  both  the  natural  and  artificial  arfenic  to  a  patient’s  leg,  it 
mortified  the  flefh  in  a  furprifing  manner  3  but  the  dear  coming 
off  by  proper  digeftives,  and  leaving  the  bone  bare,  he  icraped 
it  with  an  inftrument  for  ieveral  days,  and  dreffed  it  with  incar- 
natives  3  but  this  proving  unfuccdsful,  he  continued  to  lerape  it 
till  he  obferved  it  to  move  under  the  inftrument  5  after  which 
having  leparated  it,  he  found  the  lore  covered  with  new  flefb, 
and  that  the  bone  was  four  inches  in  length,  two  in  breadth  and 
very  thick  3  upon  the  removal  of  which  the  patient  was  loon 
cured. 

Thus  it  is  probable,  that  this  obfervation  of  this  great  man 
led  our  predeceffors  to  pradife  the  very  fame  method  3  aqd  we 
do  at  this  day  in  our  hofpitals  treat  the  venereal  nodes  on  the 
fhins  exa&ly  as  is  here  deferibed  3  where  we  obferve  the  fame 
appearances,  he  fo  long  ago  took  notice  of  3  and  it  is  not  in  the 
leafi  to  be  doubted,  but  the  boonba'iv  and  our  venereal  nodes  are 
the  lame  difeafe.  By  the  appearance  of  iome  of  the  laft  of  the 
above-mentioned  fymptoms,  we  infallibly  judge  the  patien?  has 
had  the  infection  upon  him  a  considerable  time,  and  that  the  di¬ 
feafe  is  making  its  gradual  advances,  to  the  corrupting  and  de¬ 
stroying  the  whole  fraiqe  of  the  body  :  That  this  was  theconclufion 
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of  the  mileries  of  thofe,  who  gave  themlelves  up  to  the  embraces 
of  lewd  women,  in  thofe  early  times  as  well  as  now,  is  evident 
from  fome  remarkable  infiances  in  a  M.  S4  (in  Lincoln  College 
Oxon .)  writ  and  cohered  by  one  Mr.  tfho.  Gaf coign  e  a  Dr.  of 
divinity,  whole  words  are  4  Novi  enim  ego  Magijler  Thomas  Gaf 
4  coigns,  licet  indignus ,  facra  theologize  Doctor ,  qui  hac  jcripfi  &  coT 
4  legi,  diverfos  viros ,  qui  mortal  fuerunt  ex  putrefaCtiGne  membrorum 
4  fuorum  genitalium  corporis  fail  qua  corniptio  &  putref aCtio ,  ut 
4  ipjt  dixerant,  caufata  fuit  per  exercitium  copula  carnatis  cum  Mu  lie- 
4  ribas .  Magnus  enim  Dux  in  Anglia ,  SciL  J.  de  Gaunt,  mortuus  efi 
1  ex  ta-li  putr  ef aCtion  e  membrorum  genitalium  IA  corporis  fat,  caufata  per 
s  frequentationem  mulierum.  Magnus  enim  fornicator  fuit ,  tit  in  toto 
4  regno  Anglia  divulgabatur ,  &  ante  mortem  fuam  jacens  fic  infirmus  in 
c  lecto,  eandem  putref adtionem  Regi  Anglia  Ricardo  fecundd  ofendity  cum 
1  idem  Rex  eundem  Ducem  in  fua  infirmitate  vifitavit ,  \A  dixit  mbit, 
4  qui  if  a  novit  units  fidelis  facra  Theologia  Baccalaureus.  Wiilus 
4  etiam  longe  vir  rnatura  a  tat  is ,  IA  de  Civitat.  Land,  mortuus  eft  ex 
4  tali  putrefactions  membrorum  fuorum  genitalium  &  corporis  fui,  caufata 
•4  per  copulam  carnalem  cum  mulieribus ,  ut  ipfemet  pluries  ccnfejjus  ejt  ante 
■4  mortem  fuam,  quum  manu  fua  propria  eleemofjnas  dfribuit ,  ut  ego  novi 
*  An.  Dni.  1430.’ 
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-  Now  that  thole  inliances  from  Arden,  and  thole  from  Gaf- 
colgne ,  who  was  then  Chancellor  of  Oxford ,  could  poflibly  be1 
no  other  than  venereal  calcs,  is  plain :  Certain  it  is,  that  ncr* 
other  dileafe  is  got  by  carnal  conversation  with  women,  which  1 
lirii  attacks  the  genitals,  caufing  a  corruption  and  putrifaflion  of: 
them,  and  afterwards  of  the  whole  frame  of  the  body,  but  that: 
which  is  venereal :  For,  nothing  is  more  commonly  known  at  this: 
day  than  that  after  venereal  embraces  with  an  impure  woman, 
the  penis  is  the  part  where  the  fcene  is  hrft  laid  for  the  lucceeding: 
tragical  appearane.es  ;  and  there  and  in  the  neighbouring  parts, 
do  the  fymptoms  of  the  dileafe,  as  its  retainers,  always  fir  If  af- 
femble  ;  till  the  malignant  poilon  taint  the  blood  and  other 
juices  ;  which  being  conveyed  over  the  whole  frame  of  the  human 
fabrick,  if  not  check’d,  loon  brings  about  its  total  putrefaction. 

What  Mr.  Becker  further  adds  in  relation  to  this  is,  fince  we 
do  not  find,  that  the  dileafe  mentioned  by  Gafcoigne  was  diltin- 
guilhed  by  any  particular  name  ;  and  that  great  numbers  mud: 
have  unavoidably  died  of  it,  at  that  time,  from  the  imperfect 
knowledge  of  thole  who  had  the  treatment  of  the  fifft  degrees  of 
it ;  it  mult  neceffarily  follow,  that  when  the  whole  frame  of  the 
body  had  received  a  taint  from  the  venereal  poilon  ;  fo  as  to  occa¬ 
sion  its  breaking  out  into  fcabs  and  ulcers  all  over  its  fur  face,  it 
rruft  commonly  be  called  by  the  name  of  fome  particular  dileafe, 
&  hole  appearances  had  fomewhat  of  an  affinity  to  it.  Now 'if 
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Awe  examine  the  nature  of  all  the  difeafes  that  attack  the  hu¬ 
man  body,  we  lhali  not  find  the  venereal  malady,  when  it 
arrives  at  this  ifate,  to  bear  a  greater  refemblance  to  any  other 
than  the  leprofy,  as  deicrib'd  by  the  ancients  :  Nay,  fo  great 
was  the  analogy  between  thefe  diieafes,  that  Sebaftianus  Aqui- 
lanus  has  endeavour’d  to  prove  from  Galen ,  Avicen>  cPlin)\ 
&c.  that  the  pox  is  only  one  fpecies  of  the  leprofy;  and 
Jacobus  Cataneus ,  a  writer  almoll  as  early  as  the  rife  of  the 
name  of  the  pox,  tells  us,  that  it  is  not  only  poffible  there  may 
be  a  tranfition  from  one  of  thefe  diieafes  to  the  other ;  but 
that  he  faw  two  perfons  in  whom  the  pox  was  changed  into 
the  leprofy  ;  that  is,  from  having  large  puftules  on  the  furface 
of  their  bodies  (from  which  the  pox  is  denominated)  to  have 
become  ulcerous  orfcabby.  This  particular  Itate  of  the  dif- 
eafe  anciently  put  furgeons  to  a  great  deal  of  trouble:  For, 
finding,  that  thefe  ulcers  were  of  a  very  obltinate  nature,  they 
were  oblig’d  to  make  ule  of  great  numbers  of  remedies,  in 
order  to  conquer  their  bad  difpofition  :  But  they  obferv’d, 
that  all  of  them  were  ufelefs,  unlefs  mercury  was  join’d  with 
them :  Now  the  dreffing  each  particular  ulcer  being  fo  very 
tedious,  they  order’d  the  patients  to  daub  the  ointments  over 
the  parrs  which  were  ulcerated ;  which  done  they  were  wrapp’d 
in  linen  cloaths  till  the  next  dreffing:  But  after  a  few  days 
they  were  extremely  iurpris’d  to  find  their  mouths  begin  to  be 
fore,  and  that  they  fpit  very  plentifully ;  but  they  tell  us  to 
their  furprile,  that  in  a  little  time  the  lores  heal’d  and  the 
patients  were  cur’d  :  And  by  this  accident  it  was,  that  the 
method  of  ialivating  by  unciion  was  firlt  difcovered,  which 
is  fo  much  ufed  among  us  at  this  day. 

Now,  tho’  thofe  foreign  authorities  above-mentioned  might 
be  look’d  on  as  fufficient  to  prove,  how  our  anceftors  confound¬ 
ed  thefe  two  diieafes  together  ;  yet  he  proves  from  our  own 
writers  long  before  thofe,  that  tho’  the  pox  was  not  only 
among  u.s,  but  in  diftant  nations  anciently  confounded  with  the 
leprofy  *  yet  fo  exa6i  were  our  writers  in  their  obfervations  of 
the  lnfe&ious  nature  of  one  fpecies  of  that  dileafe,  and  in  def- 
bribing  the  fyrnptoms,  as  was  fufficient  to  enable  any  one  to 
diliinguifh  between  them  :  He  therefore,  firft  inquires  into 
the  manner,  how  the  leprofy  was  fometimes  faid  to  be  gotten 
in  thole  early  times,  and  in  the  next  place  he  examines  the 
lymproms  of  the  dileafe  that  attack’d  the  patient. 

John  Gadifden  a  very  learned  and  famous  phyfician,  who 
fiounih’d  about  the  year  1340,  in  ap  excellent  work  of  his 
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entitled.  Rofa  Anglica ,  fpeaking  de  infeblione  ex  coitu  lepTofi 
vel  leprofdPy  has  the  following  words  5  prime  notandum ,  quod 
ille  qui  timet  de  excoriatione  &  arfura  virga  pofb  coitum 
fiatim  lavet  virgam  cum  aqua  mixta  aceto  vel  urina  prcpri 
intra  vel  extra  praputium  :  Speaking  of  the  leprofy,  he  like- 
wile  recommends  a  deco£lion  of  plantain  and  rofes  in  wine  to 
be  made  ufe  of  by  the  woman,  immediately  after  the  venereal 
encounter  ;  upon  which  he  tells  us  (lie  will  be  fecure.  Hence 
it  is  evident,  that  fome  of  their  leprous  women  (  as  they  call’d 
them  )  could  communicate  an  infe&ious  malady  to  fuch  as  had 
carnal  converfation  with  them  ;  which  proves,  that  the  pu¬ 
denda  of  the  women  muft  be  difeas’d  ;  forasmuch  as  we  are 
abfolutely  affur’d,  that  infections  of  that  nature  only  happen, 
when  a  found  part  comes  to  an  immediate  contaCl  with  a  d il¬ 
ea  s’ d  one  ;  for,  the  fymptoms  always  difplay  themfelves  firlt 
in  thole  parts  thro’  which  the  virulency  is  firft  convey’d.  Now 
in  a  true  leprofy  we  never  meet  with  the  mention  of  any  dif- 
order  in  thofe  parts  ;  which,  if  there  be  not,  mull  abfolutely 
fecure  the  perfon  from  having  that  dileafe  communicated  to 
him  by  coition  with  leprous  women  ;  but  it  proves,  there  was 
a  dileafe  among  them,  which  was  not  the  leprofy,  tho’  it  went 
by  that  name,  and  that  this  could  be  no  other  than  venereal, 
becaufe  it  was  infectious:  For,  there  is  no  other  dileale  that 
can  be  communicated  this  way  but  the  veneral  ;  leeing  the 
pudenda  are  only  in  that  diftemper  fo  difeafed,  as  to  become 
capable  of  communicating  their  contagion. 

The  learned  Gilbertus  Anglicus ,  who  flourifh’d  about  the 
year  igtfo,  reafons concerning  the  manner,  how  it  is  poftible 
a  man  fliould  be  infeCted  by  a  leprous  woman;  where  if  we 
allow  him  to  call  the  malignant  matter,  which  is  lodged  in  the 
vagina  (the  femen  foemininum  )  we  lhall  find,  that  he  accu¬ 
rately  delcribes  the  very  firft  venereal  infe&ion,  by  part  of  the 
virulent  matter  being  receiv’d  into  the  urethra ;  from 
whence  by  means  of  the  veins  and  arteries  it  is  convey’d  into 
the  whole  body,  after  which,  fays  he,  enfues  its  total  cor¬ 
ruption. 

Let  us  now  examine  the  fymptoms  of  one  fort  of  their 
leprofy;  for,  it  mud  necefifarily  be  divided  into  different 
fpecies,  when  another  diftemper  was  blended  with  it,  in  which 
we  obferve  fuch  a  diverfity  of  appearances;  and  this  Mr.  Becket 
the  rather  does  in  this  place,  becaufe  it  will  furnifh  us  with 
the  next  fucceftion  of  fymptoms  after  thofe  already  mentioned, 
as  the  venereal  ulcers  of  the  throat,  hoarlenefs,  the 
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proof  of  its  being  communicable  from  the  nurfe  to  the  child 
by  hereditary  fucceffion,  &c.  All  which  we  find  to  be  true  in 
the  venereal  difeafe  at  this  day. 

Our  countryman  Bartholomew  Gl anvil  e,  who  flourifh’d 
about  the  year  136*0,  in  his  book  Tie  proprietatihus  rerum , 
tranflated  by  John  Trevifa  Vicar  of  Barkley  in  1398  tells  us, 
*  fome  leprous  perfons  have  redde  pymplesand  whelkes  in  the 
4  face,  out  of  whome  oftenne  runne  blood  and  matter:  In 
4  fuch  the  nofes  fwellen  and  ben  grete,  the  vertue  of  fmeUynge 
4  faylyth,  and  the  brethe  ftynkyth  right  fowled  In  another 
place  the  fame  author  fpeaks  of 4  unclene  fpoty’d  glemy  and 
4  quyttery,  the  nofethrilles  ben  ftopy’d,  the  wafen  of  the 
4  voys  is  rough,  and  the  voyce  is  horfe  and  the  heere  falls.9 
Among  the  caufes  of  this  fort  ofleprofy,  he  reckons  lying  in 
the  fheets  after  them,  ealing  nature  after  them  and  others, 
which  the  fir  ft  writers  on  the  pox  look’d  upon  to  be  capable  of 
communicating  that  contagion  3  4  alfo,  fays  he,  it  comyth  of 
4  flefhly  lyking  by  a  woman,  after  that  a  leprous  man  bathe 
c  kye  by  her  5  alfo  it  comyth  of  fader  and  moder;  and  fo  this 
4  contagyon  paflyth  into  the  chylde,  as  it  warfe  by  lawe  of 
4  herytage ;  and  alfo  when  a  chylde  is  fedde  wyth  corr'upte 

4  mylke  of  a  leproule  nouryce.’  He  adds,  4  by  whatever  cauie 

5  it  comes,  you  are  not  to  hope  for  cure,  if  it  be  confyrm’d  3 

4  but  it  may  be  fomewhat  hidde  and  lctt  that  it  defiroye  fo 
4  fooned  J  ‘ 

Thus  we  fee  how  our  author,  under  the  name  of  one  fpecks 
of  the  leprofy,  gives  a  fummary  of  the  fymptoms  of  the"  pox, 
and  the  leveral  ways  by  which  it  is  at  this  time  communicated. 
Now  when  thefe  two  difeafes  were  anciently  blended  together, 
and  pafs’d  under  the  name  of  the  leprofy  only,  this  mud  be 
the  real  caufe,  why  that  difeafe  feern’d  to  be  fo  rife  formerly  3 
for,  two  diflempers  palling  under  one  name  muffc  neceffanly 
make  it  more  taken  notice  of  and  much  more  frequent  ;  not 
but  that  much  the  greater  number  of  thofe  who  were  formerly 
laid  to  be  leprous  were  really  venereal,  feems  to  be  very  evi- 
dent 3  for,  fince  that  difeafe  has  been  diflinguillfd  from  the 
leprofy,  it  has  drawn  off  fuch  vaft  numbers,  that  the  leprofy 
is  become  a  perfect  ilrangcr  among  us. 

Thefe  acquainted  with  our  BngliJJo  biftory,  well  know  the 
great  provifion  that  was  anciently  made  throughout  all  Eng¬ 
land  for  leprous  perfons 3  infomuch  that  there  was  fcarcea 
considerable  town  among  us  but  had  a  lazar-houfe  for  fuch 
patients.  In  a  regifler  belonging  to  one  of  thefe  houfos, 

Mr. 
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Mr.  Bechet  finds,  that  in  Henry  VUIths  time  there  were  fix  of 
them  near  London,  viz.  at  Knight shridge^  Hammer fmith y 
Highgate,  Kingfland ,  the  Lock,  and  at  Mile -end ,  but  about  40 
years  before,  he  finds  but  four  mentioned  5  and  in  1452  in  the 
will  of  j Ralph  Holland  merchant  tay lor,  regifier’d  in  the  prero¬ 
gative  office,  mention  is  made  but  of  three,  which,  with  his 
legacies  to  them,  are  as  follows.  Item  lego  leprojis  de  Lokes 
extra  barram  Sti  Georgii  20  s.  Item  lego  leprojis  de  Hacke- 
hay  (which  is  that  at  Kingfland )  20  s.  Item  lego  leprojis  Sti 
Egidii  extra  de  Holborn,  40  s.  From  which  it  is  worth  while 
to  obferve,  that  the  Lock  beyond  St.  George’s  church  and  that 
at  Kingfland ,  are  at  this  time  applied  to  no  other  ufe  than  fof 
the  entertainment  and  cure  of  fuch  as  have  the  venereal  malady. 

Some  of  our  learned  antiquaries  have  been  much  at  a  lofs  to 
know  the  caufe,  why  the  leprofy  fhould  be  fo  common  in  thoie 
early  times,  and  fo  little  known  among  us  now :  But  Mr.  Becket 
thinks  it  will  be  impoflible  to  affign  the  reafon,  unlefs  we  allowv 
according  to  the  proofs  he  has  already  adduced,  that  the  venereal 
difeafe  was  fo  blended  with  it,  as  to  make  up  the  number  of  the 
dileafed.  It  feems  to  have  been  the  fame  thing  with  them  in 
France  as  with  us  in  England :  For,  the  author  of  the  hiflory 
of  that  kingdom,  publilhed  in  England  in  2  vol.  Offiavo,  tells 
us,  that  the  houfe  of  the  fathers  of  the  million  of  St.  Lazarus 
was  formerly  an  hofpital  for  leprous  people  -  but  that  difeafe 
having  ceaied  in  this  lafl  age  (fince  the  pox  has  been  diftin- 
guifhed  from  it)  thefe  lazar-houfes  have  been  converted  to  other 
ufes  5  and  Mr.  Becket  obferves,  that  the  writ  de  leprofo  amoven - 
do ,  contained  in  the  regifter  of  writs  was  (according  to  Coke  upon 
Littleton!)  to  prevent  leprous  perfons  aflociating  themfelves  witffi 
their  neighbours,  who  appeared  to  be  fo  by  their  voice,  their 
lores,  the  putrifa&ion  of  their  iflefh,  and  their  flench.  The  me¬ 
thod  taken  to  prevent  this  noifome  and  filthy  diftemper*  the  le¬ 
profy,  was  caftration  which  would  infallibly  prevent  their  getting  ! 
the  pox  in  the  ufual  manner :  It  is  certain  that  eunuchs  are  ! 
rarely  or  never  troubled  with  the  leprofy,  according  to  M.  Le 
Prejtre,  a  Councilor  in  the  Parliament  of  Laris,  who  in 
Cent.  1.  cap .  6.  de  jeparatione  ex  caufd  Inis  venerea?  writes  to  the 
following  pur  pole,  ‘antipathy  refills  the  poifon  of  the  leprofy  - 
4  hence  eunuchs  and  luch  as  are  of  a  loft,  cold  and  effeminate 

*  nature  are  leldom  or  never  infefled  with  the  leprofy  -  and  fuch 

*  as  are  in  danger  of  ir,  may,  according  to  the  opinion  of  phy- 
c  ficians,  be  caffchted.’  And  Mezeray  fays,  he  has  read  in  the 
life  of  ‘Philip  the  .  Align flt,  that  home  men  had  luch  appreben- 
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lions  of  the  leprofy  (that  fhameful  and  nafty  diftemper)  that  to 
preforve  themfelves  therefrom,  they  made  themfelves  eunuchs. 
Now  it  is  highly  probable,  that  thole  who  lbbmitted  to  lo  painful 
an  operation,  having  before  obferved,  thatfuch,  as  gave  themfelves 
up  to  a  free  and  unreftrained  ufe  of  women,  fell  at  length  under 
fuch  unhappy  circumftances,  found  that  to  be  the  only  means  to 
preferve  themfelves  from  it  ;  which  fufficiently  proves  this  fpecies 
of  the  leprofy  to  be  infectious  5  and  for  the  reafons  before  affign’d, 
it  could  be  no  other  than  venereal  :  For,  how  the  true  leprofy 
Ihould  be  prevented  by  fuch  means  will  be,  Mr.  Bechet  thinks, 
impoffible  for  any  perfon  to  determine. 

There  ftill  remains  one  very  conliderable  fymptom  of  the  ve¬ 
nereal  malady  to  be  taken  notice  of ;  becaufe  it  is  looked  upon  to 
be  the  molt  remarkable  in  that  difeafe,  viz.  the  falling  of  the 
nofe :  But  fince  it  has  been  already  prov’d,  that  this  dileale  (when 
it  had  arrived  to  fuch  a  pitch,  as  to  difcover  itfelf  by  thofe  dire¬ 
ful  fymptoms,  as  are  the  immediate  fore-runners  of  this)  was  by 
the  ancients  confounded  with  the  leproly,  and  called  by  that 
name,  it  mu  ft  be  among  the  fymptoms  of  that  difeafe  we  are  the 
moft  likely  to  meet  with  it,  if  any  fuch  thing  as  the  falling  of 
the  nofe  was  known  among  them.  Now  the  moft  likely  method 
of  coming  to  a  certain  knowledge  of  the  infallible  fymptoms  of 
the  leprofy  among  the  ancients,  in  its  more  confirmed  flate,  is  to 
confuit  the  examinations  thofe  unhappy  perfons  were  obliged  to 
undergo,  before  they  were  debarred  the  converfation  of  human 
fociety  and  committed  to  clofe  confinement  ;  and  this  Mr.  Bechet 
does  from  what  remains  he  has  met  with  in  records  and  other 
fcattered  papers. 

Firft  then,  after  the  perfons,  appointed  to  examine  the  difeafed, 
had  comforted  them,  by  telling  them,  that  this  diftemper  might 
prove  a  ipiritual  advantage;  and  if  they  were  found  to  be  le¬ 
prous,  it  was  to  be  looked  upon  as  their  purgatory  in  this  world  $ 
and  that  tho’  they  were  denied  the  world,  they  were  chofen  of 
God:  The  perfon  fulpeCted  was  then  to  lwear  to  anlwer  truly  to 
all  Inch  queftions,  as  ihould  be  afked.  The  examiners  were  very 
cautious  m  their  enquiries,  leaft  a  perfon  that  was  not  really 
leprous  fhould  be  committed,  which  they  look’d  upon  to  be  an 
almoft  unpardonable  crime  :  They  confidered  the  figns  as  univo¬ 
cal,  which  properly  belonged  to  that  difeafe,  or  equivocal, 
which  might  belong  to  another  ;  and  did  not  upon  the  appear¬ 
ance  of  one  or  two  figns  determine  the  perion  to  be  a  Laz:ir ; 
and  this  Mr,  Bechet  finds  to  have  been  the  cafe  of  the  wife  of 
John  Nightingale  Kki ;  of  Bnrntwood  in  Ic/Je.<3  who  in  the 
Vol.  Vll.  a.  G  reign 
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reign  of  Edward  IV.  Anno  14^8  being  reported  to  be  a  Zazere9 
and  that  fhe  converted  with  perfons  in  public  and  private  places, 
and  did  not  (according  to  cuftom)  retire,  but  refufed  fo  to  do, 
was  accordingly  examined  by  William  Hattecliff \  Roger  Mar  cal 
and  Dominions  de  SeregOy  the  king’s  phyficians :  But  they  upon 
flrkd  enquiry  adjudged  her  not  to  be  leprous,  by  reafon  the  ap¬ 
pearances  of  the  diieafe  were  not  fufficient :  Some  of  the  queltions 
put  to  the  leprous  perfons  (as  they  called  them)  will  more  fully 
confirm  what  Mr.  Recket  has  before  advanced  5  he  tranforibed 
them  from  an  old  book  of  forgery,  as  follows $  ‘  yf  there  were 
‘  any  of  his  lygnage  that  he  knew  to  be  Lazar  es  and  efpecially 

*  their  faders  and  moders  5  for,  by  any  other  of  their  kynred 

*  they  ought  not  to  be  Lazares 5  then  ought  ye  to  enquire  yf  he 

*  hath  had  the  company  of  any  leprefs  woman,  and  yf  any  La- 

*  zere  had  medled  with  her  afore  him  5  and  lately  becaufo  of 

*  the  infeff  matter  and  contagyous  filth  that  ihe  had  receiv’d  of 
‘  hym.  Alfo  yf  his  noftrills  be  wyde  outward,  narrow  within 
£  and  gnawn  :  Alfo  yf  his  lips  and  gummes  are  fowle,  ftynking 
£  and  coroded :  Alfo  yf  his  voice  be  horfe,  and  as  he  fpeaketh  in 

*  the  note.*  Now  the  figns,  which  are  here  mentioned,  were 
look’d  upon  to  be  univocal,  and  which  made  the  examiners 
principally  determine  the  perfons  to  be  leprous  5  but  what  deter¬ 
minations  any  one  would  immediately  give  from  fuch  fymptoms 
at  this  time,  no  perlon  fore  is  ignorant  of.  But  even  thefe  certain 
appearances  would  not  always  fatisfy  fome  perfons,  if  we  may 
credit  Falix  Platerus  in  his  medical  and  chirurgical  obf.  lib .  ge 
who  tells  us,  that  lome  did  not  look  upon  them  to  be  fo,  till  the 
patients  had  an  horrible  alpeCl,  were  hoarfe  and  their  notes  fal¬ 
len  :  Likewife  in  the  Examen  leproforimy  printed  in  the  De 
Cbirurgia  fcriptores  Optimi>  the  author,  fpeaking  of  the 
figns  of  the  jeprofy,  relating  to  the  nofe,  begins  thus,  fi  nares 
exterius  fecundum  exteriorem  partem  ingrojfentuTy  et  interms  1 
emfiringantur  tS  coarBentur  5  fecundo  fi  appareat  cartilaginis  i 
in  medio  corr'ofiOy  et  cafus  cjus  fignificat  lepram  incur abilem . 
And  the  above-mentioned  John  Gadifden  in  his  chap,  de  lepra 
lays  as  follows  5  figna  confirmation is  etiam  incur abiliter ,  funt 
Corrofio  cartilaginis  qua  eft.  inter  foramina ,  et  cafus  ejufdem. 

Thus  it  has  been  proved,  we  had  a  diftemper  among  us  lome 
hundreds  of  years  before  the  venereal  diieafe  is  laid  to  have  been 
kriown  in  Europe,  that  was  called  the  ‘Burnings  that  this  burning 
was  infectious,  and  the  frit  degree  of  the  venereal  diieafe  5  that  this 
bring  common  at  that  time,  from  their  method  of  treatment,  the 
pox  mull  be  unavoidable  3  that  it  had  exabfly  the  fame  appear¬ 
ances 
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ances  it  has  now,  tho’  generally  called  by  different  names  • 
that  the  ancients  confounded  it  with  the  leprofy  ;  that  the  vaft 
number  of  leprous  patients  among  us,  before  the  venereal  dif- 
eafe  was  diftmguifhed  from  it  ;  and  the  fmall  number  obferv’d 
at  this  day,  is  a  flagrant  proof  of  the  former  5  that  in  defcrib- 
ing  the  fymptoms  of  the  leprofy,  they  give  us  thofe  of  the 
venereal  malady  ;  and  by  mentioning  the  manner  of  its  being 
communicated,  they  defcribe  that  in  which  the  pox  is  commu¬ 
nicated  at  this  day  ;  that  they  recommended  the  fame  reme¬ 
dies  to  prevent  the  firft  attack  of  the  leprofy,  as  are  at  this 
day  in  ufe  to  prevent  the  firft  fymptoms  of  the  pox 5  and  that 
the  falling  of  the  nofe,  which  is  looked  upon  as  the  moft  re¬ 
markable  fymptom  of  the  venereal  difeafe,  was  anciently  ob- 
ferv’d  in  what  they  call’d  the  leprofy  in  former  ages. 


An  Account  of  the  great  Meteor  that  appeared  on  the 
6th  of  March  1715 — 161  by  Mr,  Cotes.  Phil.  Tranf. 
N°  35 5.  p.  66, 

TH  E  appearance  of  the  meteor  was  very  nearly  the  fame 
at  Cambridge  with  what  Dr.  jDannye  obferv’d  it  at 
Spojferth  in  Torkjhire  ;  only  that  the  triangular  ftreams  of  light 
were  not  fo  permanent;  and  the  point  to  which  they  all  con¬ 
verged  was  diftant  from  the  zenith  about  20  degrees;  its  azi¬ 
muth  lying  between  the  fouth  and  theeaft  at  about  10  degrees 
from  the  fouth,  towards  which  point  of  the  compais  the  wind 
tended :  The  pofition  of  this  point  of  convergence  may  be 
accurately  determined;  for,  at  a  quarter  after  feven,  when 
the  appearance  at  Cambridge  was  in  its  greateft  perfe&ion,  it 
lay  nearly  in  the  middle  between  the  two  bright  ftars  in  the 
heads  of  Caftor  and  ‘Pollux .  Mr.  Cotes  was  inform’d,  that 
fome  ftreams  were  obferv'd  to  (hoot  forth  immediately  after 
fun-fet,  and  that  they  did  not  entirely  ceafe  till  about  three  or 
four  in  the  morning. 

It  was  after  feven  before  Mr.  Cotes  had  notice  of  this  un¬ 
common  fight:  At  firft  he  only  faw  two  or  three  of  the  trian¬ 
gular  ftreams  towards  the  north  and  north-weft;  thefe  were  not 
of  a  long  continuance,  but  were  lucceeded  by  others  which  ap¬ 
peared  and  vanifh’d  again  by  turns,  arifing  from  and  afeend- 
mg  up  to  places  in  the  heavens  of  very  different  altitudes 
above  the  horizon.  From  the  time  he  began  to  view  them, 
they  began  to  afeend  more  and  more  copioufly,  being  propaga¬ 
ted  ftill  farther  and  farther  from  the  north  towards  the  weft: 
and  eaft,  and  always  dire&ed  towards  the  heads  of  Gemini  1 

G  1  till 
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tiil  at  length  when  they  feem’d  almoft  to  meet  at  the  point  of 
convergence,  they  alfo  began  toafcend  up  towards  it  from  the 
fouthern  parts  and  all  around  it ;  infomuch,  that  at  a  quarter 
after  {even,  there  was  a  perfed:  canopy  of  rays :  The  bottom 
of  this  canopy  did  no  where  reach  down  to  the  horizon  5  for, 
near  the  north,  where  it  delcended  moil,  its  altitude  was 
about  10  or  15  degrees  5  and  near  the  fouth  where  it  des¬ 
cended  leaft,  its  altitude  was  about  40  degrees  :  It  remain’d  in 
this  ftate  about  two  minutes,  during  which  time  feveral  co¬ 
lours  were  obferv'd  ;  lbme  fainter  and  fome  more  permanent  5 
others  brighter,  but  quickly  vanifhing:  Thus  in  the  weft 
Mr.  Cotes  obferv’d  the  rays  to  be  tinged  for  fome  confide- 
rable  time  with  an  obfcure  and  heavy  red;  and  in  one  of  the 
brighrelt  ftreams  at  another  time,  there  fuddenly  broke  out  a 
very  vivid  red,  which  wasinftantly  and  gradually  fucceeded  by 
the  other  prifmatic  colours,  all  vanifhing  in  about  a  fecond  of 
time:  Thefe  colours  affe&ed  the  fenfe  fo  ftrongly,  that  he 
thought  them  to  be  more  intenfe  than  thofe  of  the  brighreft 
rainbow  he  had  ever  feen.  A  little  time  before  the  appear¬ 
ance  loft  its  perfection,  a  fhaking  and  trembling  of  the  ftreams 
was  obferv’d,  chiefly  in  their  upper  parts  ;  during  which,  their 
convergence  was  confounded,  and  the  whole  heaven  feem’d  to 
be  in  a  convuifion;  At  the  fame  time  Mr.  Cotes  could  perceive 
waves  of  light  towards  the  north,  which  mov’d  upwards,  and 
in  their  motion  crofs’d  the  ftreams,  lying  parallel  to  the  hori¬ 
zon  $  thefe  waves  were  different  from  thofe  broad  ones,  ob¬ 
ferv’d  in  YorJkjhire,  and  which  Mr.  Cotes  likewile  rook  notice 
of 5  their  breadth  feemed  to  be  about  a  degree,  their  length 
about  90  degrees  ;  and  they  refembied  thofe  flender  waves  on 
the  furface  of  ftagnant  water,  caus’d  by  calling  in  a  fmall 
ftonef 

About  feven  or  eight  years  before,  Mr.  Cotes  obferv’d  this 
other  meteor 5  along  the  horizon  in  the  north,  there  lay  a 
white  and  luminous,  and  feemingly  denfe  matter  in  the  form 
of  a  cloud,  reprefented  by  abed  Fig.  7.  Plate  II.  its  length 
cib  was  about  10  or  15  degrees;  from  this  there  arofe  direCIly 
'upwards.,  pointed  ftreams  of  the  like  luminous  and  white  mat¬ 
ter,  which  yet  did  not  appear  in  any  parr  thereof  to  be  fo 
denfe  as  the  former;  and  r  became  gradually  more  and  mere 
rare  in  its  upper  parts,  lo  as  to  vamfh  almoft  inftn.fi bly  at  the 
points  :  There  was  fome  little  diftvrer.ee  in  the  height  of  thefe 
ftreams;  hut  they  generally  a fc ended  up  to  about  four  de¬ 
grees  above  the  horizon;  they  were  very  numerous  and  coma-  • 
*•  ■  '  gut  US' 


Royal  Society.  53 

guous  to  each  other,  and  Teemed  to  be  compos’d  of  very  {lender 
parallel  filaments  or  rays.  This  was  the  common  appearance  5 
and  the  only  remarkable  thing  he  farther  obferv’d  was,  that 
fometimes  a  fire  or  flame  would  break  out  in  the  cloud  abc  d, 
and  move  along  it  in  a  dire&ion,  parallel  to  the  horizon  5  and 
during  this  meteor,  a  pointed  ftrearn  dire&ly  over  the  fire 
feemed  to  run  along  with  it,  and  to  pafs  by  the  other  more 
fix’d  ftreams,  to  which  it  always  kept  itfelf  parallel. 

Mr.  Cotes  is  perfuaded,  that  the  appearance  of  March  6 » 
-was  of  the  fame  kind  with  this  5  for,  let  A  B  Fig.  8.  reprefent 
the  plane  of  the  horizon  5  C  the  place  of  the  fpeffcator  $  £  F  a 
fund  of  vapours  or  exhalations  at  a  confiderable  height  above 
-us,  diffus’d  every  way  into  a  large  and  fpacious  plane,  paral¬ 
lel  to  the  horizon :  This  fund  of  mix’d  matter  will  by  fermen¬ 
tation  emit  ftreams  from  itfelf,  fuch  as  EG,  F  H,  &c.  which, 
if  the  wind  be  perfe&ly  ftill,  will  afcend  perpendicularly  up¬ 
wards  5  if  it  be  boifterous  and  irregular,  they  will  be  blended 
and  confounded  together  5  but  if  it  be  very  gentle  and  uni¬ 
form,  as  it  was  at  the  time  of  the  appearance,  they  will  be 
inclin’d  towards  the  point  of  the  horizon,  which  is  oppofite  to 
that  from  which  the  wind  blows  :  Now  if  ADB  reprefent  the 
concave  of  the  heavens  5  and  a  line  CD  be  drawn  parallel  to 
the  columns  EG,  F  G,  &c.  it  is  certain  by  the  rules  of  perf- 
peffive,  that  thefe  columns  will  appear  upon  that  concave  to 
converge  all  around  towards  the  point  D$  thus  the  column 
E  G  will  feem  to  arife  from  the  point  e ,  to  alcend  up  to  g,  and 
to  take  up  the  fpace  eg,  and  in  like  manner  the  arch  fh 
will  be  the  projection  of  the  column  F  H  :  Hence  it  is  evident, 
that  the  realon  why  the  triangular  ftreams  afcended  at  firft  only 
from  the  northern  parts  of  the  heavens  was,  that  the  fund  cl 
matter  E  F  was  not  yet  arriv’d  in  its  motion  to  the  line  CD  5 
after  it  had  pafs’d  that  line,  it  is  plain,  they  muft  appear  to 
afcend  from  all  quarters:  A  great  number  of  columns  being, 
therefore,  diipos’d  to  emit  light  at  the  lame  time,  caus  d  that 
perfeCl  canopy,  defcrib’d  above.  The  realon  why  that  canopy 
descended  lower  in  the  north  than  in  the  fouth  was,  that  the 
fhining  columns,  which  had  rot  yet  pals’d  the  line  CD,  were 
jnore  numerous  and  more  remote  from  it  than  thofe  which 
had  pafs’d  it*  for,  if  the  point  E  be  farther  diftant  from  CD 
than  the  point  F,  the  arch  A  e  muft  needs  be  leis  than  the  arch 
B/;  An  irregular  guft  of  wind  blowing  upon  and  (baking  the 

columns  was,  Mr.  Cotes  fuppofes,  the  caufe  of  that  trembling, 

which 


54  MEMOIRS  of  the 

which  appeared  in  the  triangular  Hreams,  and  likewife  the 
caufe  which  defiroy’d  that  fine  appearance  of  the  canopy  :  The 
fiender  circular  waves,  obferv’d  at  the  lame  time,  might  like¬ 
wife  be  explained  from  the  fame  caufe. 

In  order  to  reprefent  this  appearance  in  fome  tolerable 
meafure,  take  a  hoop,  and  round  about  it  fallen  leveral 
ftreight  Hicks  parallel  to  each  other,- but  all  inclin’d  to  the 
plane  of  the  hoop  ;  hold  this  plane  parallel  to  the  horizon,  and 
in  that  pofition  move  it  with  (ticks  over  a  candle,  the  fhadows 
of  the  Hicks  upon  the  ceiling  of  the  room  will  converge  to  a 
point,  not  direCtly  over  the  candle  (as  they  would  have  done, 
had  the  Hicks  been  perpendicular  to  the  plane  of  the  hoop  )  but 
to  the  point,  in  which  a  line  drawn  from  the  candle,  parallel 
to  the  Hicks,  fhall  interfeCl  the  plane  of  the  ceiling. 

An  Account  of  the  Operation  of  Medicines  by  Dr.  John 
Quincy.  Phil.  Tranf.  N°  365.  p.  71. 

AS  to  the  operation  of  medicines  and  particularly  of 
purges,  Dr*  Quincy  fuppofes ;  1 .  That  all  thofe  parts  of 
an  animal  body,  that  are  vafcular,  or  thro5  which  any  fluid 
pafles  from  the  inteflines  to  the  minutefl  fibre,  are  the  feat 
of  the  operation  of  a  medicine.  2 .  That  this  whole  courle  of 
circulation  or  animal  motion  is  naturally  diflinguilh’d  into 
three  different  llages,  according  to  the  different  capacities  of 
the  veflels,  and  the  motions  of  their  contents;  each  having  its 
proper  out-let,  and  that  thefe  are  the  feat  of  the  three  con¬ 
coctions,  fo  often  mentioned  by  phyfical  authors  ;  the  firfl  in 
the  flomach  and  bowels,  having  the  anus  for  its  emun&ory  $ 
the  fecond  all  within  the  circulation  of  the  blood,  fo  far  as  it 
retains  its  colour,  having  the  kidneys;  and  the  third  all  beyond 
that  circuit,  having  the  Ikin  for  its  emun&ory.  3.  That 
every  medicine,  which  caufes  evacuation,  is  a  purge.  4.  That 
every  purge  operates  as  a  diffolvent,  by  fufing  the  juices,  and 
increafing  the  quantity  fit  for  expulfion;  or  as  a  ftimulus  by 
accelerating  their  motions,  fo  as  to  bring  the  matter  fit  for  cx- 
pulfion  oftner  to  the  fecretory  out-let ;  or  both. 

Thefe  affumptions  are  premis’d  only  for  the  better  proof  of 
this  grand  proposition  ;  viz.  that  a  change  in  the  bulks,  figures 
and  motions  of  the  component  particles  of  a  purging  medicine 
will  change  the  feat  of  its  operation,  and  fit  it  for  exertion  in 
larger  or  leffer  vefiels,  as  thofe  mechanical  affe£lions  are  in- 
taxied  or  remitted. 
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For  illuftration  hereof,  it  may  be  convenient  to  attend  the  ma¬ 
nagement  of  common  practice,  in  making  a  purge  operate  more 
or  left  than  it  otherways  would  do. 

Subftances  that  are  grols  and  heavy,  as  thole  chiedy  confiding 
of  faline  and  earthy  particles,  fuch  as  tartar,  manna,  &c.  if  they 
are  reduced  fmaller  by  triture  or  repeated  folutions,  operate 
more  gently ;  but  if  lharpened  by  acids  or  any  management  that 
expoles  their  angles  more  lenfibly  to  the  membranes,  they  are 
rougher  and  take  place  fooner. 

Refinous  medicines  as  fcammony,  gamboge,  jalap  and  moil 
of  vegetable  production  are  more  violent  and  operate  looner, 
when  they  are  more  tenacious  and  adhefive,  as  in  their  extraCfs^ 
but  gentler,  when  divided  by  hard  brittle  fubftances,  fuch  as 
fait  of  tartar,  fugar, 

Medicines,  that  have  fulphur  and  fait  in  their  compofition,  are 
more  or  lefs  rough  and  fpeedy  in  their  operation,  in  proportion 
to  their  greater  or  lefs  participation  of  the  faline  ingredient  and 
the  afperity  of  its  angles  5  of  this  kind  are  mod  minerals  and 
their  preparations 3  and  it  may  be  fufficient  to  indance  in  the 
management  of  antimony  and  mercury  3  the  firft  of  thele  is  by 
s  chemical  analyfis  known  to  be  a  compofition  of  a  fubtile  fulphur 
and  fait,  and  the  more  the  ialine  part  is  let  loofe  by  preparation, 
and  opening  the  fulphur,  as  it  is  commonly  called,  the  more  ve¬ 
hemently  and  the  looner  will  it  operate 3  whereas,  in  its  Idler 
preparations,  when  the  lalts  are  clofely  wrapped  up  in  their  na¬ 
tive  fulphur,  they  will  hardly  work  at  all,  till  they  are  got  into 
-the  fartheft  dages  of  circulation  3  mercury  per  je  is  little  known 
as  a  medicine  3  and  its  firft  preparation,  which  makes  it  into  fub- 
[limate,  fo  loads  it  with  faline  fpicula  that  it  amounts  even  to  a 
poifon3  but  the  more  thole  fpicula  are  broke  by  triture,  fublima- 
tion,  &c.  the  milder  it  operates  3  and  if  to  the  comminution  of 
its  points  there  be  added  a  fulphur  fubtile  enough  to  join  it,  it 
jmay  be  reduced  to  fo  mild  a  medicine,  as  not  to  be  felt,  but  in 
?tbe  laft  llage.of  operation. 

This  fhort  view  may  be  fufficient  to  fhew,  that  it  is  excels  of 
:afperity  and  motion  in  a  medicine,  that  will  not  fuffer  it  to  pais 
tthe  ftomach,  without  irritating  it  into  fuch  con vul lions,  as  will 
ithrow  it  up  again  by  vomit  5  that  a  farther  comminution  and 
fmoothing  its  figure  will  admit  it  into  the  bowels,  and  make  it 
operate  by  ftool  3  that  a  ftill  farther  remilfion  of  its  properties 
will  convey  it  into  the  blood,  and  make  it  there  promote  evacua¬ 
tion  by  urine  3  and  that  a  ftill  farther  comminution  will  convey- 
fit  into  the  minuted;  canals,  where  by  the  fame  properties,  offiy  in 

a  lower 
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a  lower  degree,  it  will  increafe  perforation  or  caule  fweats  So* 
that  the  lubtiler  medicines  operate  in  the  capillaries  and  fmalleft 
fibres  by  the  lame  mechanilm,  that  more  grofs  medicines  do  in 
the  common  dream  of  the  blood,  when  they  go  off  by  urine ;  or 
the  grofled  of  all  do  in  the  larger  paflages,  when  they  promote 
dool. 

Hence  the  fkill  of  preparing  and  adminidering  medicine  con- 
fids  in  proportioning  its  manifeft  and  known  properties  to  the  ca¬ 
pacity  and  circumdances  of  the  part  it  is  to  operate  in;  and  ta 
intend  or  remit  its  mechanical  afife&ions,  as  it  is  fooner  or  later 
co  take  place  in  the  larger  or  imaller  veflels. 

Of  the  firft  clafs  there  are  few  to  be  reduced  Imall  enough  to 
go  beyond  the  larger  paflages,  and  none  of  them  are  worth  the 
pains  they  require  to  fit  them  farther  than  for  diuretics;  befides, 
their  natural  fitnefs  to  attrafl  and  join  with  the  ferous  part  of  the 
blood,  whenever  they  get  into  that  dage  of  motion,  runs  them 
off  by  the  kidneys,  before  they  can  undergo  comminution 
enough  to  get  farther;  but  if  by  frequent  repetitions  of  fuch  me¬ 
dicines  and  uncommon  laxity  of  the  paflages,  any  thing  be  pafled 
into  the  habit,  their  groisneis  fouls  the  delicate  drainers,  which 
are  left  for  their  expulfion;  and  they  lodge  upon  the  glands  and 
capillaries  in  fuch  manner,  as  induces  intermittents,  which  is  ob- 
forvable  in  feveral  patients  after  the  ufe  of  cream  of  tartar,  the 
common  cathartic  ialts  and  the  purging  waters  ;  efpecially  at  the 
latter  end  of  the  fummer,  when  the  heat  of  the  preceeding  fea- 
fon  has  debilitated  the  lolids  and  left  them  under  too  great  a  re¬ 
laxation. 

Among  the  refinous  purges,  there  are  feveral  very  powerful 
ones  ;  but  where  their  operation  is  propofod  in  the  vifcera ,  blood 
and  remoter  parts,  they  mud  be  exceedingly  divided ;  and  this 
we  find  fpirituous  menfiruums  will  do  by  taking  up  the  mod  fub- 
tile  parts  only,  and  conveying  them  into  very  final!  paflages, 
where  their  operation  is  chiefly  by  fufion,  becaufe  the  foftnefs  of 
fuch  lubflances  cannot  make  them,  hardly  in  any  degree,  to  a£l 
as  ftimuli ,  farther  at  lead  than  ordinary  detergents :  And  thus  we 
find  aloes,  the  chief  of  this  tribe,  to  go  farther  into  the  habit, 
and  be  longer  before  it  operates,  when  managed  in  a  lpirituous 
?nenftruum>  as  in  the  ‘Tintiura  facrd^  the  Rad .  5 Turpetb :  And 
likewile  colocynth >  with  all  of  the  vegetable  kind,  that  will  yield 
to  a  fpirituous  liquor,  are  to  be  conveyed  by  that  means  into  the 
farthed  icenes  of  animal  afiion  ;  and  there  prove  efficacious  me¬ 
dicines  in  cafes,  that  with  other  management,  they  would  never 
be  able  to  reach  :  And  on  this  foot  it  undoubtedly  mud  have 
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been,  that  in  pra£lical  writers  we  meet  with  many  of  this  fort 
mentioned,  as  alterants;  the  colocynth  particularly  by  Helmont* 
for,  they  commonly  comprifed  under  that  general  appellation  all 
medicines  that  operated  in  the  remoteft  paflages. 

But  the  moft  efficacious  purges  and  thofe  which  require  the 
mod:  fkill  are  from  the  mineral  kingdom  3  thefe  abound  in  foli- 
dity  beyond  any  other  material 5  and  therefore,  wherefoever 
they  are  brought  into  a&ion,  excel  in  quantity  of  impulfe  :  Se¬ 
veral  of  thefe,  therefore,  require  not  only  the  utmofl  comminu¬ 
tion  to  convey  them  into  the  farther  Icenes  of  operation  5  but  alio 
iome  reflraintto  their  afperities  and  motions,  to  fit  them  for  fe- 
veral  intentions:  Thus  lublimate  is  not  only  to  be  much  fweet- 
ened,  that  is,  fmoothed  in  its  points,  to  make  it  a  fafe  purge  in 
the  larger  veffels  5  but  if  it  is  intended  to  go  farther  than  the 
blood,  and  thofe  glands,  which  in  that  circuit,  they  are  moft  apt 
to  be  lodged  upon,  when  it  falivates,  it  muft  be  rendered  not 
only  very  fine,  but  covered  with  fuch  fubflances,  as  weaken  its 
points  and  make  it  flrain  into  the  laffc  fubdivifions  of  the  confli- 
tution.  To  this  purpofe,  the  common  pra£lice  wifely  contrives 
in  diftempers  that  lie  fartheft  off,  according  to  the  courfe  of  cir¬ 
culation,  to  wrap  up  the  bafis  of  this  medicine  in  fulphurs  and 
fuch  like  fubflances,  as  follow  it  into  its  laffc  divifion,  without 
imparting  to  it  any  afperities  to  make  it  ad  as  a  ftimulus .  Thus 
for  all  cutaneous  foulneffes  and  habitual  taints,  the  cinnabar,  the 
aethiops  and  all  of  that  fortment  are  in  readinefs  3  and  that  ordi¬ 
nary  fulphurs  will  cover  and  deaden  the  efficacies  of  mercurial 
preparations  3  fo  that  they  (hall  not  operate,  but  in  fuch  parts 
only  and  in  certain  circumflances,  is  demonftrable  in  ordinary  la- 
livations,  which  are  to  be  lowered  at  pleafure  by  fulphureous 
medicines. 

Medicines  from  fuch  minerals,  where  a  fait  and  fulphur  are 
united  by  nature  5  as  they  are  in  fome  mercurials  by  art,  as  anti¬ 
mony,  native  cinnabar,  ffceel,  &c.  are  manageable  only  upon  the 
fame  principles  3  and  the  more  they  are  defigned  to  be  carried 
into  the  habit,  the  more  are  they  to  be  retrained  by  their  natu¬ 
ral  or  adventitious  fulphurs:  Steel,  when  opened  by  and  united 
f  with  the  points  of  acid  liquors,  operates  fooner,  and  will  lome- 
times  prove  emetic  5  but  when  it  is  covered  with  an  additional 
fulphur,  it  will  go  farther,  and  anfwer  intentions  much  more  re- 
1  mote,  as  is  manifeft  in  the  common  preparations  of  fled  with 
tartar  or  vinegar,  and  with  fulphur. 

This  way  of  thinking  on  thefe  occafions  feems  the  more  juffc, 

1  from  conhdering  the  texture  of  thofe  fubflances,  which  by  a  na- 
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tural  preparation  are  fitted  for  operation  in  the  minuted  part  of 
an  animal  body  $  Inch  as  thofe  of  the  aromatic  kind  5  all  which 
more  or  lels,  according  to  their  greater  or  lefler  degree  of  fubti^y 
and  fmoothnels  promote  a  diaphorejis :  They  confid  of  e&qui- 
fitely  fine  falts,  covered  with  a  very  iubtile  fulphur,  as  is  de  non- 
Itrable  by  chemical  analyfis  5  and  the  common  fal  volatile  oleo~ 
fum  is  an  admirable  contrivance  upon  the  fame  foundation,  where 
a  very  volatile  animal  lalt  is  covered  with  a  moil  exalted  vegeta¬ 
ble  oil,  whereby  it  is  adapted  to  pafs  into  the  minuted:  fibres* 
and  make,  as  it  were,  a  part  of  the  animal  Ipirits  themfeJves. 

And  here  it  may  not  be  amils  to  oblerve,  that  all  animal  falls 
are  very  volatile,  or  are  eafily  rendered  lo  5  but  when  bare  and 
naked,  jud  as  extraded  by  the  fire,  with  a  mixture  alfo  of  its 
own  particles  in  their  compofition,  they  are  too  pungent  to  be  felt 
without  painful  fenfations  $  but  when  lbfrened  with  a  fine  portion 
of  an  oppofite  texture,  which  is  lfnooth  and  yielding,  they  be¬ 
come  mod  efficacious  and  fafe  fudorifics. 

On  thefe  confiderations  we  are  no  longer  furpriled  at  the  fub- 
tile  falts  of  cantharides  more  fenfibly  afteding  the  bladder  than 
any  other  parts,  and  why  campbire  prevents  thole  injuries  5  for, 
the  exquifite  fmallnefs  of  thofe  fpicula  makes  them  impercep¬ 
tible,  but  in  the  mod  minute  canals,  into  which  the  fibres  that 
compofe  the  membranes  of  the  bladder  are  known  to  be  divided  5 
and  campbire  blunts  their  irritations,  becaufe  its  exquifite  fub- 
tilty  enables  it  to  follow  them  into  thole  meanders,  and  fiieathi 
their  alperiti.es. 

To  this  pur  pole  it  is  very  remarkable  what  feveral  commonly 
pradife  in  guarding  even  mercurials  againd  their  dimulating; 
properties,  and  lending  them  into  the  fined  padages  to  operate: 
by  fufion,  and  the  bare  force  of  impulfe  5  for,  not  only  calomels 
and  the  mercurius  dulcis  may  be  redramed  from  manifed  opera- ; 
tion  in  the  wider  paflages  and  the  glands  about  the  mouth  $  butt 
even  mineral  furbitb,  which  of  itfelf  in  a  fmail  dofe  will  operate 
powerfully  by  vomit  and  Itool,  when  mixed  with  camphire,  will 
not  be  lb  much  felt  in  thofe  refpeds,  but  go  into  the  fartheft  cir¬ 
cuit  of  motion,  and  promote  the  cutaneous  difcharge  in  a  more 
efficacious  manner  than  any  medicine  of  lels  fpecific  gravity  $  but 
in  this  management  the  camphire  is  to  be  mixed  but  very  little 
before  taking,  otherways  it  hath  not  this  effed,  which  appears 
to  be  from  its  great  volatility,  that  makes  it  in  a  great  meafure 
exhale,  while  it  Hands  mixed  in  a  medicine. 

Th  is  theory  is  applicable  to  feveral  good  purpofes  in  pradice  p 
and  this  only  indance  of  camphire  is  fufficient  to  fugged  to  fuchi 
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as  turn  their  thoughts  this  way,  in  what  cafes  that  and  fuch  fub- 
ftances  of  like  fubtility  and  texture  may  be  ufed  with  fuccefs  5  for, 
the  feat  and  caufes  of  many  chronic  di (tempers  lie  very  remote 
in  the  courfe  of  circulation,  and  the  reafon  why  they  elude  the 
ordinary  means  of  cure,  it  is  probable,  is  owing  to  the  want  of 
fufficient  attention  to  that  particular  management  of  efficacious 
remedies,  which  is  neceffary  to  carry  their  operations  fo  far :  An 
ordinary  judgment  knows  how  to  intend  or  remit  the  efficacy  of 
medicines,  by  fharpening  their  points  and  increafing  their  quan¬ 
tity  of  impulfe  5  or  foftening  and  weakening  them  with  broths 
and  the  grofs-expreffed  oils  of  almonds  or  lmfeeds  in  t  lie  fir  ft 
and  larger  paflagesj  but  an  a&ive  medicine,  or  a  didempered 
irritating  fait  in  ‘the  minuted  capillaries  and  fibres,  is  not  to  be 
managed  by  fuch  coarle  methods. 

An  Account  of  an  extraordinary  Cramp  and  Fiftulaj  by 
2)r*  Steigerthal.  Phil.  Trank  N°  3 65.  p.  79. 

PfO  EN  Henry  Oizmann  ,  aged  31  years  and  born  at  Barm. , 
J  was  r  5  years  old,  when  the  following  misfortune  befel  him. 

He  felt  a  fpafmus  or  cramp  in  his  leftlhip  and  the  lower  part 
of  his  leg  j  as  this  pain  feifed  him  pretty  often,  he  confuted 
Mr.  Kaek  a  furgeon  at  TJlzsn ,  who  applied  feveral  plaiders  to 
the  part  affected  5  but  without  any  relief  to  the  patient :  After 
all  thofe  fruitlefs  efforts,  the  furgeon  made  about  37  incidons  over 
the  patient’s  whole  leg, (which  to  outward  appearance  was  become 
very  brownj  of  which  he  was  not  at  all  lenfible,  unieis  when  tne 
inftrument  happened  to  grate  upon  the  bone  $  the  periofieum  be¬ 
ing  dill  found  :  His  leg  however  grew  daily  blacker,  and  the 
pain  continued  both  in  the  periofieum  and  in  all  the  bones  of  the 
upper  and  lower  part  of  the  leg  :  At  lad  a  black  circle  was  ob- 
ferved  round  about  the  mufeles  of  the  hip,  as  an  indication  of 
an  approaching  mortification,  T-his  circle  appeared  lo  viiibly, 
as  if  it  had  been  leparated  with  a  knife  from  the  other  part.  It 
ever  after  ipread,  and  came  to  luch  a  head,  that  without  any 
other  help  and  cure,  the  flelli  began  gradually  to  rot  away  from 
the  bones  $  and  at  lad  quite  fall  off  from  the  upper  part  of  the 
leg,  which  preferved  its  foundnelsj  after  this  nothing  was  ieen,  but 
the  bare  tendons  or  finews  hanging  down  like  fo  many  drings 
or  cords  $  there  alfo  remained  a  piece  of  the  inferior  mufeles  or 
the  hip  fadened  to  the  fuperior  parr.  At  lad  the  tendons,  be¬ 
coming  dry,  confumed  aw7ay  ;  and  after  all,  the  leg  itfelf,  to  wit, 
the  os  (etnoris  dropped  off  in  luch  a  manner,  that  there  remained 

about  four  inches  between  the  bones  and  the  flelh,  looiely  hanging 

H  a  down 
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down  from  them.  The  fiefh  at  laft  grew  up  to  the  bones9 
without  any  manner  of  help,  and  fattened  itfelf  to  the  bone  5 
and  in  this  found  part  the  patient  felt  a  great  pain,  whenever 
the  weather  proved  tempefhious.  It  was  remarkable,  that  at 
the  fame  time  the  patient  alfo  perceived  a  fwelling  in  the  tar- 
fus  of  the  right  foot,  the  matter  of  which*  difcharged  itfelf 
thro’  the  toes  and  was  of  fo  corrofive  a  nature,  that  it  had 
confunied  all  the  toes  but  the  little  one.  The  furgeon  at 
length  healed  up  the  wound  $  but  after  all,  there  was  ftill  but 
little  feeling  or  warmth  in  the  foot. 

This  man  was  afterwards  married  to  a  woman  41  years  old, 
whofe  bodily  conftitution  was  almoft  as  remarkable :  In  her 
younger  years  fhe  was  gored  by  a  wild  boar  under  the  fhort 
ribs  of  the  left  fide  5  this  wound  became  fiftulous,  and  what 
food  Hie  eat  was  difcharged,  half  conco&ed  thro’  this  aperture  5 
fo  that  you  might  diftinguifii  what  fort  of  food  it  was  j  how¬ 
ever,  notwirhfianding  this,  Ihe  had  her  daily  evacuation  per 
anum. 

An  Experiment  to  prove  that  there  is  an  int  erf  per  fed,  Va¬ 
cuum  :  by  Dr,  Defaguliers.  Phil.  Tranf.  N°  p.  81. 

THAT  bodies  of  the  fame  bulk  do  not  contain  equal 
quantities  of  matter  $  and  therefore  that  there  is  an  in- 
terfperled  vacuum  Dr.  "Defaguliers  proves  by  the  following  ex- 
penmen?. 

He  took  three  pounds  of  mercury,  which  filled  thrice  a 
fmall  glafs  jar  exa£Uy  full,  and  he  poured  it  into  a  thin  Florence 
flafk.*  Afterwards  having  poured  the  fame  quantity  of  water 
(that  is  three  of  the  fame  jars  full)  into  another  fuch  flafk,  he 
fet  both  the  fiafks  in  a  pail  and  pouring  boiling  water  about 
them,  keeping  the  flafk  that  had  the  water  forcibly  down, 
*hat  it  might  ftand  as  low  in  the  hot  water  as  the  mercury  ; 
After  the  fluids  in  the  flafks  had  received  a  fufHcient  degree  of 
heat  from  the  water,  for  the  fpace  of  five  minutes  5  he  took 
the  fiaiks  out  of  the  hot  water,  and  putting  that  which  held 
the  water  into  a  cylindric  vefiel  that  had  three  pints  of  cold 
water  in  it,  he  at  the  fame  time  plunged  the  flafk  with  mer¬ 
cury  into  another  cylindric  vefifd,  that  alfo  contained  three  pints 
of  cold  watery  and  he  obferved  which  of  the  cold  waters  was 
molt  heated  in  the  following  manner. 

Upon  holding  a  little  thermometer  in  the  firfl  veflel  of  cold 
water,  fo  as  to  have  its  ball  covered  with  the  water  ;  when 
the  flafk  of  warm  water  was  put  in,  the  lpirits  rofe  two  de¬ 
grees  5 
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grees ;  then  putting  the  thermometer  into  the  water  where  the 
Baft  of  mercury  flood,  the  fpirits  rofe  three  degrees  higher: 
The  thermometer  being  again  put  into  the  firft  vefleCthey 
fell  four  degrees  5  and  afterwards  again  into  the  lafl,  thev  rod 
almofl  three  degrees.  J 

This  fhews,  that  more  heat  is  communicated  by  warm  mer¬ 
cury  than  by  an  equal  bulk  of  water  equally  heated  5  and 
therefore,  that  there  is  more  matter  in  the  mercury  •  but  how 
much  more,  is  not  determined  by  this  experiment  alone. 

N.  B.  The  warm  mercury  and  warm  water  were  not 
poured  into  the  cold  5  but  only  communicated  their  heat  thro’ 
the  flafts. 

An ;  Account  of,  a  Contagion  among  the  Cattle  in  the  Vene¬ 
tian  Territories  in  Autumn  17115  by  Z)r.  Michelotti. 
Phil.  Tranf.  N°  365.  p.  83. 

DR.  Michelotti ,  being  in  the  Venetian  territories  about 
Offober  1711,  took  that  opportunity  of  making  a  parti¬ 
cular  enquiry  into  the  circumftances  of  the  mortality  that 
reigned  at  that  time  among  the  black  cattle  5  and  was  himfelf 
an  eye-witnefs  of  the  greateffc  part  of  the  fads  contained  in 
this  account,  and  received  the  refl  upon  the  fpot  from  perfons 
of  integrity  and  credit. 

Almofl  all  the  fick  cattle  refufed  every  fort  of  food  and 
drink  ;  they  hung  their  heads,  had  fhiverings  in  their  ftin  and 
in  their  limbs  5  they  breathed  with  difficulty  and  their  expira¬ 
tion  in  particular  was  attended  with  a  fort  of  rattling  noife  - 
they  were  fo  feeble,  that  they  could  hardly  go  or  flancl  upon 
their  legs:  Some  few  of  them  eat  a  little  and  drank  very 
much  5  others  had  fluxes  of  excrement  varioufly  coloured,  of 
a  very  offenfive  fmell  and  frequently  tinged  with  blood:  Seve¬ 
ral  of  them  had  their  heads  and  bellies  fwelled  in  fiich  a  man¬ 
ner,  that  upon  clapping  them  with  the  hand  on  their  paunches, 
or  along  the  vertebra  of  the  loins,  they  founded  like  a  dry 
bladder,  when  full  blown:  In  fome  the  urine  was  very  turbid, ' 
in  others  of  a  bright  flame-colour.  In  comparing  the  pulfes 
of  the  found  cattle  with  thofe  of  the  difeafed,  the  Dr.  found 
the  latter  to  be  quicker  and  weaker-  There  was  but  little 
heat  perceivable  by  the  touch  in  any  of  them  5  their -tongues 
were  foft  and  moifl,  but  their  breath  exceedingly  ofFenhve  : 
.Be (ides  thefe  particulars,  he  was  informed  by  thofe  who  at¬ 
tended  the  fick  cattle  and  other  perfons  of  credit,  that  in  fome 
ct  them  they  obferved  crude  tumours  in  feveral  parts  of  the 

body, 
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body,  as  alfo  watery  puftules  and  diforderiy  motions  of  the 
head,  with  dry,  black  and  figured  tongues ,  that  in  others  of 
them  they  met  with  tumours  that  came  to  maturation  5  with 
putrid  matter  iiTuing  from  the  mouth  and  noftrils  ;  worms  in 
■the  faces  and  in  the  eyes  $  bloody  fweats  and  fhedding  of  the 
hair. 

In  comparing  the  flefh  of  the  cattle,  that  died  of  this  diftem- 
per,  with  that  of  others  killed  for  the  market,  the  Dr.  found 
the  mufcles  in  the  former,  which  lay  immediately  under  the 
Ikin,  to  be  fomething  livid  :  Having  opened  the  three  cavities 
of  the  body,  he  applied  himfelf  with  the  utmoft  diligence  to 
examine  the  brain  with  its  membranes,  the  trach<ea%  oefopha- 
gus  lungs,  and  heart  with  its  auricles,  the  vend  cava,  aorta , 
the  diaphragm,  the  liver,  fpleen  and  other  parts  of  the  lower 
belly  5  and  in  all  thefe  there  was  no  difcernible  difference, 
either  as  to  figure,  fize,  contents,  fituation  or  connexion  with 
the  neighbouring  parts,  from  what  was  obferved  in  iound  cat¬ 
tle  killed  by  the  butchers,  excepting  the  particulars  hereafter 
mentioned.  The  blood  found  in  the  ventricles  of  the  heart, 
the  pulmonary  veffels,  the  aorta  and  cava  tho’  ftill  warm,  was 
confiderably  blackifh  and  almoft  coagulated.  In  opening  the 
upper  and  middle  cavity,  the  fcent  was  offenfive,  but  toler¬ 
able  j  whereas  that,  proceeding  from  the  lower  belly,  was 
quite  intolerable.  In  fome  few  carcafes  the  vifcera  differed 
from  what  they  are  in  a  natural  ftate,  with  regard  to  their 
fize,  confiftence,  contents,  colour  and  fmell:  In  feveral  the 
paunch  was  found  very  much  contracted  and  dried,  with  a  hard 
fubftance  contained  therein :  In  others  the  lungs  were  fwelled 
and  livid,  the  liver  tumefied,  and  tjhe  brain  watery  and 
putrid. 

The  Dr.  having  ordered  feveral  of  the  fick  cattle  to  be 
blooded,  found,  that  the  blood  did  not  iffue  out  of  the  veffels 
in  a  continued  ftream,  as  ufual,  but  with  a  broken  and  in¬ 
terrupted  flux,  one  part  thereof  not  immediately  fucceeding 
another.  Having  caufed  the  blood  to  be  received  in  proper 
veffels,  and  let  it  ftand  for  fome  time,  he  found  it  entirely  coa¬ 
gulated,  without  any  reparation  of  the  ferum ,  and  attached  to 
the  fides  of  the  veffels,  with  a  reticular  pellicle  upon  the  fur- 
face,  expofed  to  the  air.  All  the  cattle  that  were  blooded, 
being  iB  in  number,  died  in  a  few  days  after  the  bleeding,  ex¬ 
cepting  one  only,  in  yvhich  the  vein  was  opened  upon  its  be¬ 
ing  fir  ft  taken  ill. 


Having 
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Having  enumerated  all  the  fymptoms  of  the  difeafe;  the  Dr. 
concludes  from  the  whole,  that  this  ficknefs  among  the  cattle 
was  a  malignant  peftilential  fever,  killing  almoft  all  thofe  that 
were  infe&ed  with  it. 

The  immediate  caufe  of  this  he  takes  to  be  a  preternatural 
tliicknefs  of  the  blood,  occafioned  by  a  coagulation  beginning 
in  thofe  parts  of  it  which  conftitute  the  crajf ament  urn  5  where¬ 
by  the  globules  of  the  blood  and  the  particles  of  the  ferim 
were  imprifoned  in  a  fort  of  reticulum ,  formed  by  the  union 
of  the  fibres  of  the  blood. 

The  occafional  caufe  of  this  ficknefs  he  deduces  from  the 
cold  and  wetnefs  of  the  feafon,  that  prevailed  all  the  preceetf 
ing  year  from  O Bober  1710  to  November  17115  which  oblerva- 
tion  is  worthy  of  remark,  fince  the  feafon,  preceeding  the  mor¬ 
tality  among  the  cattle  in  England ,  was  remarkably  dry,  and 
yet  the  fymptoms  of  the  diftemper  agreed  with  thofe  obferved 
in  Italy,  as  appears  from  Mr.  Bates's  account  in  Rhil.  Tranjl 
N°  358. 


A  ^Portion  of  the  Colon  hanging  out  thro *  a  Wound  for  14 
Tears  5  by  T)r.  Abraham  Vater.  Phil.  Tranf.  N°  3 66. 
p.  89.  Tranjlated  from  the  Latin. 

ONE  George  IDeppe,  a  native  of  Hatberftadtr  and  34 
years  of  age,  by  a  wound  in  the  left  hypochondrium  in 
the  battle  of  Ramillies  in  1706,  had  for  14  years  a  large  por¬ 
tion  of  the  colon ,  by  this  means  cut  and  inverted,  hanging  out 
of  his  body,  a  fpan  in  length. 

This  inteftine  coming  out  thro’  the  wound,  that  at  the 
fame  time  penetrated  into  it  was  turned  infide  out  5  and  co¬ 
hering  thus  in  the  middle  formed  two  portions  3  one  of  which 
extending  upwards  had  an  orifice,  regarding  the  thin  guts,  and 
difcharging  the  faeces  $  the  other,  hanging  downwards  had  an 
orifice  opening  into  the  reffum ,  fo  as  to  difcharge  by  the  anus 
a  glyfter  inje&ed  into  it :  On  its  inner  furface,  now  turned 
outwards,  a  great  number  of  glands,  of  a  white  and  cineritious 
colour  appeared,  prominent  like  warts,  and  affording  a  very 
agreeable  fight  5  thefe,  when  roughly  handled,  yielded  blood : 
The  inteftine  thus  hanging  out  was  never  wholly  retracted 
into  the  abdomen ,  tho’  it  was  a  little  retraced,  when  the  fto- 
mach  happened  to  be  empty  $  but  when  full,  it  was  farther 
protruded,  elpecially,  on  retaining  his  breath.  He  ufed  with¬ 
out  any  inconveniency  the  coldeft  water,  nay  that  mixed  with 
ice  and  fhow,  to  walh  off  the  filth  5  and  the  inteftine  could 
.  ’  bear 
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bear  the  coldeft  air,  only  that  it  made  it  fhrink,  grow  hard 
and  fomewhat  pale  :  Any  fort  of  food  agreed  with  him ;  yet 
new  fruit  and  greens  did  not  incorporate  with  his  other  victuals, 
but  were  difcharged  undigefted  ;  as  aifo  broths  taken  without 
folid  food. 

A  BCD  Fig.  1.  Plate  III.  reprefents  the  colon  turned  infide 
out,  hanging  out  at  the  wound,  and  reaching  upwards  and 
downwards  5  a  the  fuperior  orifice  opening  into  the  thin  guts, 
thro’  which  the  faces  were  difcharged  ;  b  the  inferior  orifice, 
leading  to  the  retlurn^  thro’  which  a  glyfter  was  difcharged  by 
the  anus  ;  c  d  the  veftiges  of  the  wound  enlarged  by  the  fur- 
geon,  thro’  whofe  middle  the  inteftine  hung  out ;  e  the  navel  5 
fff  great  numbers  of  glandules  ;  g  the  inguinal  region  5  h  h 
the  dorfum  5  i  the  coxendh c  5  X  the  lumbar  region. 


Obfervations  on  the  Bones  and  Periofteum  ;  by  M.  Leewen- 
hoeck.  Phil.  Tranf.  N°  566.  p.  91. 


MLeewenhoeck  found  by  frequent  qbfervations  on  bones, 
•  that  their  fuperftcial  part  confifts  of  a  vaft  many  fmall 
veffels,  and  feme  few  of  a  larger  fize  5  which  laft,  when  they 
came  to  the  furface  of  the  bone,  appeared  to  him  inverted 
either  with  a  membrane  or  bony  fubftance,  perfectly  tranfparent. 

M.'  Letwenhoeck  once  difcovered  in  a  fmall  portion  of  a 
ih in  bone  four  or  five  veffels  of  fuch  a  fize,  that  a  fingle  fila¬ 
ment  of  filk  might  have  been  drawn  thro5  their  aperture :  One 
of  thefe  appeared  to  him  to  con dft  of  two  openings  5  each  of 
which  feemed  to  be  furnifhed  with  a  valve,  difpofed  in  fiich  a 
manner,  as  to  let  out  what  was  contained  in  the  veffel,  but 
fuffer  nothing  to  enter  it. 

As  to  the  matter  that  iffues  out  of  the  bones  and  is  convey’d 
into  the  periofteum ,  M.  Leewenhoeck  difcovered  its  fource  to  be 
in  the  fpongy  or  cellular  fubftance  on  the  infide  of  the  bone  5 
which  is  the  repofitory  of  the  marrow. 

This  fpongy  fubftance  confifls  of  long  particles  clofely  united 
and  linked  together,  which  are  compofed  of  a  vaft  many  fmall 
veffels,  fome  running  lengthways,  and  others  taking  their 
courfe  towards  the  fides  of  the  bony  particles;  which  laft, 
notwithftanding  their  great  number  of  apertures,  are  yet  ex¬ 
ceeding  hard,  fome  of  them  lying  parallel  and  others  perpen- 
dicular  to  the  length  of  the  bone. 

Thofe  particles,  that  lie  perpendicular  to  the  length  of  the 
bone,  have  veffels  proceeding  from  their  extremities ;  and 
other  veffels  that  conipofe  the  cortex  or  fuperfcial  part  of  the 
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bone  proceed  from  their  fides,  where  they  do  not  lie  clofe  toge¬ 
ther  5  and  thole  long  particles,  that  lie  parallel  to  the  length  of 
the  bone,  emit  veiTels  from  their  fides,  that  iffue  out  thr&  the 
fiae  of  the  bone:  It  is  irnpofiihle  to  conceive  the  prodigious 
number  of  fmall  veffels  of  which  the  cortical  part  of  the^bone 
confirts,  which  in  lome  places  lies  no  thicker  on  the  fipongy  part 
ol  the  bone  than  a  thick  hair  of  a  man’s  head  5  tho*  in  other 
places  it  has  three  or  four  times  that  thicknels. 

The  periopeum  is  united  to  the  cortex  of  the  bone,  not  only  on 
the  outfide,  but  even  by  entering  in  feveral  places  into  its  very 
fubftance,  and  is  joined  thereto  by  the  vefifds,  which  iffue  out 
from  the  bone,  in  fuch  a  manner,  that  fometime  one  cannot  de¬ 
termine  which  is  the  bone,  and  which  belongs  to  the  membrane 
inverting  they  both  appearing  in  the  microfcope  to  confift 
alike  of  exceeding  fmall  veffels. 

Fig.  2.  Plate  Ill.  reprefen ts  a  Fmall  part  of  the  bone  with  the 
periofteum  adhering  thereto  5  A  B  C  D  £  F  the  bony  part  •  B  G 
HIE  the  periopeum ,  whole  thicknels  is  reprelented  by  B  G  or 
I  E  5  tho’  in  other  places  of  the  bone,  and  even  at  no  greater  dis¬ 
tance  than  two  or  three  hairs  breadth,  it  is  twice  or  thrice  as 
thick  5  all  the  fmall  veffels  in  the  periofteum  are  reprelented  by 
lo  many  dots  or  points  5  but  in  other  places,  where  M.  Teewen - 
fooeck  had  obferved  the  membrane  of  twice  this  thicknels,  its 
upper  part  has  appeared  of  a  different  make  from  the  under  5 
Fora fm uch  as  he  could  difcover  in  the  upper  part  not  only  thole 
celfels  that  had  been  cut  tranfverfely,  and  consequently,  repre¬ 
sented  by  lo  many  points  5  but  likewile  a  great  number  of  other 
veffels  running  lengthways  along  the  membrane,  as  reprelented 
by  LOPQNMinFig.  5. 

M.  Le&wenhoeck  is  fully  perfuaded,  that  the  part  reprelented 
by  BGHIE  in  Fig.  2.  is  not  entirely  membranous,  but  that 
fome  part  of  it  is  really  bony.  Upon  cutting  thro’  the  period 
Heum^  lo  deep,  as  to  divide  the  part  of  the  bone,  marked  A  BCD 
E  F  in  the  lame  Fig.  we  find  the  lame  appearance  of  pores  in  the 
bony  fubrtance,  which  are  no  other  than  the  traniverle  feci  ions  of 
Imart  veffels  5  and  befides  thefe,  there  are  other  veffels  running 
lengthways  in  the  bone ;  and  we  oblerve  juft  the  fame  in  thole 
•ranlparent  parts,  that  lie  between  the  bony  particles,  which  are 
reprelented  thicker  between  B  C  D  E  than  they  appeared  to 
M.  Leewenhoeck . 

M.  Leewenhoeck  fuppoies,  that  the  ufe  of  thefe  bony  particles 
s  to  convey  an  oleaginous  liquor  into  the  periofteum ,  and  from 
■hence  by  the  intervention  of  the  other  membranes  into  all  parts 

the  body,  in  a  healthful  date. 
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In  another  place  he  obferv’d  a  great  number  of  veffels  ari- 
fing  from  a  greater  depth  within  the  bone,  which  drew  clofer 
together,  fo  as  to  compofe  fmall  fafciculi ,  before  they  enter'd 
the  periofteum ,  in  which  they  feparated  from  each  other  and 
difpers’d  themfelves  again :  It  is  hard  to  determine,  whether 
thefe  veffels  convey  an^  liquor  into,  or  from  the  bone  ;  tho9 
M.  Leewenfroeck  rather  thinks  they  ferve  for  the  latter  pur- 
pofe. 

Having  placed  before  the  microfcope  another  piece  of  bone 
with  the  periofteum  adhering  thereto,  he  could  dil'cover  a 
great  number  of  veffels,  cut  thro'  lengthways,  as  they  ran 
along  the  periofteum  ;  and  others  cut  thro'  tranfverfely,  appear¬ 
ing  like  fo  many  points,  as  reprefented  by  KLOP  QJSI  A  in : 
Fig.  3.  where  the  bony  part  is  mark’d  KLMNA,  in  which  s 
tho5  no  pores  or  veffels  are  here  reprefented  ;  yet  it  is  full  ofl 
openings:  That  part  reprefented  by  L  OP  QJSI  M  is  not: 
entirely  membranous;  for,  M.  Leewenhoeck  fuppofes,  that: 
that  part  of  it,  which  lies  next  the  bone,  and  is  reprefented: 
by  L  M  N,  is  of  a  bony  fubffance. 

He  had  another  fmall  piece  of  bone,  lying  before  a  micfof- 
eope,  part  of  which  he  caus’d  to  be  reprefented  by  RSWXTV 
Fig.  4.  R  S  T  V  is  the  bone  ;  SWX  T  the  periofteum ,  whichi 
in  this  place  was  no  thicker  than  a  thick  hair  of  a  man’s  beard;; 
but  in  another  part  of  the  fame  bone  at  a  fmall  diftance  it  was5 
full  four  times  that  thicknefs. 

M.  Leewenhoeck  placed  before  a  microfcope  another  piece 
of  bone  in  fuch  a  manner,  as  that  the  bone  did  not  appear 
but  only  the  periofteum  and  mufcular  fibres,  which  were  cut: 
thro’  tranfverlely  and  appeared  to  be  furrounded  by  the  fibrils 
of  the  periofteum ,  as  reprefented  by  YZCDABin  Fig,  5., 
where  IZAB  is  the  periofteum  and  ZCDA  are  the  ffefhy 
fibres  cut  thro’  tranfverfely :  This  piece  of  bone  was  taken' 
from  one  of  the  ribs  of  a  fat  ox  ;  and  he  was  furpriz’d,  that  in 
this  place,  as  he  cut  thro'  the  rib  lengthways,  he  could  not  dif- 
cover  any  particles  of  the  marrow  ;  whereas  in  other  parts  the 
rib  abounded  with  them. 

i  Notwithstanding  the  great  number  of  obfervations  M.  Lee- 
wenhoeck  made  on  the  bones,  and  the  membrane  invelling 
,them,  viz.  the  periofteum ,  he  could  not  fatisfy  himfelf  entirely 
about  them  :  He  f!i!l  imagin’d,  that  the  part  of  the  periofteum , 
which  immediately  covers  the  bone  and  is  clofely  united 
thereto,  mull  have  a  degree  of  hardnefs  approaching  to  that 
of  the  bone  5  and  that  at  a  fmall  diflance  from  the  bone,  the 
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periofteum  muft  have  a  foftnefs  and  flexibility  like  that  of  due 
carneous  and  adipofe  membranes. 

M.  Leeweifcosck  had  kept  four  pieces  of  the  ribs  of  a  fat  ox 
full  two  months,  which  were  then  become  very  dry:  From 
one  of  thefe  he  tore  off  the  ; periofteum ,  which  he  found  flick 
harder  to  the  bone  than  he  could  have  imagin’d  }  and  he  ot> 
ferv’d  that  a  great  many  particles  of  this  membrane  flill  adher’d 
to  the  bone.  He  did  this  with  a  defign  to  make  fome  obfer- 
vations  on  the  fuperficial  part  of  the  bone,  which  is  not  near 
fo  hard,  as  thofe  bony  particles  that  lie  a  little  deeper:  From 
this  bone  he  cut  off  fome  very  thin  flices,  both  lengthways  and 
tranfverfely  j  one  of  which  he  placed  ,  before  the  microfcope 
and  caus’d  it  to  be  delineated. 

This  piece  is  reprefented  by  ABKC  Fig.  6.  having  been 
cut  off* tranfverfely,  and  as  thin  as  poffibJe,  from  the  rib  togetner 
with  part  of  the  periofteum,  as  from  K  to  G,  itill  adhering  to 
the  bone,  and  another  part  torn  off"  from  the  bone,  as  repre¬ 
fented  by  B  K  D,  only  that  in  fome  places  the  bone  and  mem¬ 
brane  are  flill  united  by  veffels  torn  out  of  their  places,  and 
that  run  from  one  to  the  other. 

In  this  figure  DEFC  reprelents  the  periofteum-,  the  part 
defign’d  by  fe  G  H  I F  in  fome  meafure  lies  upon  it,  which 
M.  Leewenhoeck  did  not  know  what  to  make  of,  tho’  it  appear’d 
to  him  to  be  membranous, 

He  had  Iikewife  fome  very  thin  flices  fiiaven  off*  from  the 
rib  both  of  an  ox  and  a  calf,  from  which  he  tore  off*  the  peri¬ 
ofteum  entirely,  or  at  leaft  as  much  as  poflible;  afterwards  he 
caus’d  the  edge  of  the  bone,  it  had  flack  to,  to  be  reprefented 

by  the  crooked  line  LMN  Fig.  7. 

OPQ^Fig.  8.  reprelents  the  edge  of  another  imall  liice  oi 
bone,  from  which  the  periofteum  had  been  torn  off*}  by  which 
appearance  it  fhould  feem,  that  the  union  of  the  periofteum 
with  the  bone  is  fo  firm  and  ftrong,  that  in  feparating  it,  fome 
of  the  fuperficial  particles  of  the  bone  are  torn  off  with  it. 

He  Iikewife  difcover’d  fome  veffels  running  along  within  the 
marrow  bone  of  the  fliank  of  an  ox,  that  fee  tiled  to  be  blood? 

Since  it  appears  from  M.  Leewenhoeck  s  obfervations,  made 
with  the  utmofl  diligence  and  care  on  bones  of  all  kinds,  that 
they  do  for  the  molt  part  confift  of  exceeding  finally  veffels, 
which  arife  from  the  inner,  hollow  or  ipongy  part  of  tne  bone, 
and  paffmg  thro’  the  fuperficial  or  cortical  fubftance,  enter 

the  periofteum  >  and  are  from  thence  continued  farther  into  tne 
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f>ody,  yea  even  into  the  utmoft  parts  thereof 5  we  may  henee 
reafonably  conclude,  that  in.  a  healthful  body,  as  there  is  a 
conftant  fupply  of  an  oily  fqbftance  convey’d  into  the  bones  5 
fo  this  is  again  conftantly  carried  out  from  the  bones,  by 
means  of  thefe  vefTels,  into  all  parts  of  the  body,  even  to  the 
extremities  of  the  fingers;  As  an  evident  proof  of  this,  let 
any  one  lay  the  ends  of  his  fingers  upon  a  clean  and  bright 
pewter  plate,  and  he  fhall  find  the  pewter  appear  foil’d  in  the 
place  where  he  has  touch’d  it-  for,  in  reality  this  foil  is  no¬ 
thing  elfe  but  fome  oleaginous  particles  difcharged  from  the 
ends  of  the  fingers  5  there  is,  it  is  true,  fomething  of  a  watery 
fnbftance  mix’d  with  the  oily  particles  5  but  this  evaporates 
in  a  little  time,  and  the  oily  particles  are  left  behind  upon 
the  plate. 

A  preternatural  Tumour  on  the  loins  of  an  Infant  attended, 
with  a  cloven  Spine  5  by  bDr.  Rutty.  Phil.  Tranf.  N°  3 66 . 


p.  98. 


H  E  accurate  M.  Ruyfch,  in  an  observation  on  the  fpina 


IL  bifida ,  takes  notice,  that  other  writers  have  defcrib’d  it, 
as  cloven  lengthways  into  two  equa’  parts;  whereas  out  of 
10  fubjedfs  he  had  an  opportunity  of  examining,  not  one  of 
them  prov’d  in  that  manner,  the  body  of  the  vertebra  being 
entire  and  the  accute  precedes  only  divided. 

The  fpine  Dr.  Rutty  treats  of  comes  near  this  deferip- 
tion  :  It  was  that  of  a  female  infant  fix  days  old ;  whofe 
mother,  when  feven  weeks  gone  with  child,  upon  a  fright 
occaiion’d  by  her  husbands  falling  from  a  horfe  and  very  much 
bruifing  his  loins,  gave  the  embryo  this  injury;  but  notwith¬ 
standing,  Ihe  went  out  her  time,  and  the  child  was  full 

L-V  '  •  K.  "  '  *  V. 

grown. 

There  appear’d  upon  the  region  of  the  loins,  in  the  fame 
part  where  the  father  receiv’d  his  hurt,  a  tumour  about  the 
bignefs  of  a  finall  turnep,  with  a  broad  bads,  around  which 
the  fkin  was  difcoloured  by  an  ecchymofis ,  as  it  were;  but 
from  thence  it  immediately  became  pellucid,  refembling  a 
bliffer  rais’d  by  cantharides ,  and  continued  fo  throughout, 
excepting  juft  at  its  apex,  where  was  a  fubftance  like  a  fungus : 
This  veiicle  was  fill’d  with  a  liquor,  which  in  feent  and  colour 
refembled  urine ;  infomuch,  that  upon  ftridlly  examining  the 
linen  ftain’d  by  what  iffu’d  from  it,  with  that  from  the  urethra , 
bo  ienfible  difference  could  be  perceiv’d,  and  a  communication 
was  concluded  between  the  left  kidney  and  the  orifice,  into  which 
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$ fee  furgeon’s  probe  pafs’d  obliquely  upwards  about  an  inchi 
Whether  the  fame  flmilitude  may  hold  between  the  urine  and 
this  liquor  in  all  cafes  of  the  like  nature,  Dr.  Rutty  has  not 
I  had  opportunity  of  obferving  $  but  as  M.  Ruyfch  has  taken 
eo, notice  of  it  in  fuch  a  number  of  fubje&s  that  have  been 
|  before  him,  he  is  apt  to  think  that  it  does  not. 

Upon  opening  the  body,  the  kidneys,  contrary  to  expe&a- 
tion,  were  entire,  and  did  not  any  way  communicate  with  the 
I  outward  orifice. 

But  upon  clearing  away  the  fungous  fubftance,  which  took 
up  all  the  fulcus  or  hollow  of  the  lpine,  then  it  was  difcover’d 
where  the  perforation  tended,  a  long  probe  eafily  palling  up 
the  channel,  which  contains  the  fpinai  marrow :  Throughout 
this  fungus  were  difpers’d  a  great  many  terminations  of  fmall 
nerves,  from  whence  diftili’d  [this  urinous  liquor,  as  it  were, 
which  occafioned  the  tumour :  The  reft  of  the  medulla  was 
more  compact  and  fill’d  the  cavity  of  the  fpine;  tho’  in  fome 
fubjeffs  it  has  been  wafted  to  fuch  a  degree,  that  by  blowing 
into  the  orifice  you  might  inflate  the  dura  mater  $  as  was  done 
in  a  like  cafe  by  Mr.  cDobyns  a  furgeon.  The  coat  of  the 
itumour  at  its  bads  confifted  of  the  cuticula>  cutis  and  mem- 
j brana  adipofa  5  the  two  firft  of  which  terminating  forthwith, 
the  cuticula  only  was  continued*  under  which  immediately  ap- 
spear’d  the  mufcles  and  fungus  above  mentioned :  In  this  it 
differs  from  thofe  of  M.  Ruyjch ,  which  receiv’d  their  coats 
from  the  membranes  thatinveft  the  medulla  ,  asalfo  from  thofe 
taken  notice  of  by  Pulpitis ,  that  borrow’d  theirs  from  the 
peritoneum ,  as  he  fays  ;  tho’  by  his  own  defcription,  it  is  more 
likely  they  proceeded  from  the  fame  membranes. 

Thele  tumours  conflantly  attend  the  fpina  bifida  5,  infomueh 
that  when  any  of  them  prelent  themfelves  on  the  loins  or  back 
Gf  a  new  born  infant,  we  have  good  grounds  to  pronounce  this 
to  be  the  caufe  ;  but  we  may  be  politive  therein,  if  the  child  can¬ 
not  move  its  lower  limbs,  the  want  of  fuch  motion  is  an  in¬ 
fallible  indication,  that  the  fpinai  marrow  reaches  no  farther 
ithan  the  fwelling,  whereby  the  nerves  are  not  diftributed  to 
! thofe  parts :  They  appear  differently  in  different  fubje£Is  5  in 
ifome  the  whole  tumour  is  opaque,  which  is  owing  to  fmall 
filaments  of  nerves,  propagated  in  great  numbers  throughout 
iits  ccar,  and  not  from  the  thicknefs  of  the  fkin,  as  M.  Ruyfch 
►would  have  it  •  in  others  it  is  pellucid,  and  then  the  medulla 
terminates  at  once  at  the  aperrure  of  the  fpine,  and  does  not 
flioot.  out  into  any  ramifications :  This  before  us  is  a  compound 
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of  both  fpecies,  the  greater  part  of  which  was  pellucid  $  the 

lefs,  viz.  the  apex  opaque. 

The  fpine  itfelf  was  not  cleft ;  but  had  its  vertebrae^  with 
their  other  proceffes  entire,  and  was  only  defedlive  in  its  acute 
ones:  But  that  portion  of  the  vertebra,  that  /hould  form  an 
acute  angle,  from  whence  their  fpinal  proceffes  naturally  arife, 
in  order  to  form  the  fpecus  ot  paffage  for  the  marrow,  gap’d 
and  lay  alrnofc  in  a  (freight  line  on  each  fide  5  whereby  the 
medulla  was  deprived  of  its  ufual  defence  from  external  inju¬ 
ries.  This  defefl  began  at  the  third  vertebra  of  the  loins, 
and  was  continued  to  the  end  of  the  Os  facrum  5  which  lafl  is 
very  extraordinary,  it  fcarcely  ever  happening  to  this  bone  5 
the  reafon  of  which  the  Dr.  takes  to  be  the  more  than  ordinary 
compa£hiefs  of  its  vertebra,  whereby  it  is  lefs  liable  to  be  in¬ 
jured  by  any  impreffion  :  For, 
grow  io  clofe  together,  as  to 
iblid  bone. 

As  the  cale  before  us  is  a  vitium  conformation^ ,  owing  to 
the  mother’s  imagination  ;  lb  the  fame  is  fometimes  occafioned 
by  matter  lodging  upon  the  fpine  and  corroding  the  vertebra 
by  its  acrimony  $  but  then  you  find  a  carious  bone  ;  whereas, 
in  thefe  preternatural  cafes,  there  remain  no  fuch  veffciges. 
This  was  obferv’d  by  Mr.  Cowper  in  the  body  of  the  late  Earl 
of  ‘Peterborough $  for,  upon  opening  it,  he  found  a  large 
tumour,  from  which  there  flow’d  a  brownifh  colour’d  mattery 
and  under  it  the  upper  and  fore-part  of  the  ninth  and  the 
lower  part  of  the  eighth  vertebra  of  the  thorax  were  con- 
fum’d  and  gone,  the  fpinal  marrow  being  cover’d  with  its 
membranes  only  :  This  gave  rife  to  thofe  fymptoms  in  that 
morbid  cafe,  fo  nearly  reiembling  the  above  recited  in  this 
preternatural  one. 

It  is  manifefl:  from  what  has  been  faid,  that  thefe  cafes  are 
incurable,  and  muff:  in  a  little  time  kill  the  patient:  But  it 
is  almoft  immediate  death  to  open  the  tumour,  which  every 
furgeon  will  naturally  do,  the  fluid  feeming  to  require  a 
difc  barge. 

Of  the  charge  of  Colour  in  Grapes  and  Je (famine  5  by  Mr * 
Gane*  Phil.  Tranf.  N°  ^66.  p.  102. 

IN  1714  Mr.  Cane  planted  a  cutting  of  a  vine  againfl  a  wall, 
onan  eailern  profped $  where  it  had  the  fun  from  his  riling 
till  half  an  hour  after  12  o’clock:  The  lbi!  was  a  ftiff  clay, 
but  to  make  it  work  the  better,  he  meliorated  it  by  mixing 

fome 


we  obierve  that  m  adults  they 
unite  and  form  one  large  and 
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fbme  rubbifhof  the  foundation  of  an  old  brick  wall  5  in  Janu¬ 
ary  i;  ip  he  prun’d  it  and  its  figure  was  thus, 

Left  hand  T  right  hand  Mack, 

At  time  of  year  it  (hot  at  both  hands  about  22  inches 
of  a  fide,  before  it  came  to  a  joint  3  that  on  the  right  was 
a  very  luxuriant  branch,  as  big  as  the  body  of  the  tree  3 
the  other  fide  was  not  half  fo  thick  or  big  3  and  the  leaves  on 
the  right  were  as  big  again  as  the  other  on  the  left  hand,  and 
the  largeft  he  thinks  he  ever  law  :  The  right  hand  bore  a  very 
large  and  good  black  grape  and  large  cluflers  5  the  left  hand 
were  very  good  white  grapes  5  and  in  1719  he  had  more  bun¬ 
ches  of  the  white  than  of  the  black  3  and  w  hereas  in  all  vines 
bearing  black  and  blue  grapes  the  leaves  die  red,  thefe  died 
white  on  the  black  fide  as  well  as  on  the  other:  In  January 
1720  he  prun’d  the  tree  again,  but  tack’d  up  more  of  the 
right  hand  (being  black)  than  he  did  on  the  left  3  for  which 
reafon  he  had  that  year  a  great  many  more  of  the  black  than 
he  had  of  the  white  3  and  they  ripen’d  for  the  leafon  of  the 
year  very  well  3  about  the  23d  of  October  1720,  he  gather’d 
the  lafl  of  them  3  and  the  leaves  died  alfo  white  this  year, 
being  the  fecond  year  of  its  bearing. 

In  April  1691  Mr.  Cane  having  a  fmall  plant  of  the  com¬ 
mon  white  jefiamine,  which  flood  in  the  ground,  and  was  no 
bigger  than  a  tobacco-pipe  3  he  cut  it  off  at  two  joints  above 
the  ground,  and  grafted  it  with  a  cutting  of  the  yellow- 
ilrip’d3  it  took  and  fhot  a  fmall  weak  fhoot  3  and  in  a  month 
or  five  weeks  after,  it  was  blighted  3  and  he  perceiv’d  it  had 
kill’d  the  graft  and  fbme  part  of  the  flock  below  3  fo  he  took 
his  knife  and  cut  it  to  the  quick,  which  was  near  the  knot  or 
joint  next  the  ground,  and  let  it  ftand,  thinking  to  graft  it 
again  infpring,  as  before,  but  he  forgot  it  till  the  feaibn  was 
1  pafs’d:  At  length  he  obferv’d,  that  it  had  broke  out  at  the 
i  next  joint  with  feveral  fhoots  of  the  yellow  and  green  flrip’dj 
i  and  not  only  there,  but  alfo  from  the  root  it  had  a  flrong  fhoot 
of  yellow  and  green  flrip’d  :  Some  time  after  he  took  it  up 
1  with  mold  to  the  root  3  and  putting  it  into  a  pot  it  fiourifh’d 
i  all  the  fummer  :  He  made  a  prefent  of  it  to  the  Prefident  of 
,  Magdalen  College  Qxon ,  where  it  fiourifii’d  two  or  three 
years  3  and  then  for  want  of  fhifting  the  pot  in  time,  it  was 
fo  matted  to  the  bottom  and  fides  thereof,  that  it  died. 
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Mr.  Cane  tried  feveral  other  forts  of  variegated  plants  ; 
he  did  not  find  any  of  them  to  tranfmute,  as  that,  jefifamme  wilt 
do. 


An  Account  of  fome  neati  eleBrical  Experiments  5  by  Mr.  Ste 
phen  Gray.  Phil.  Tranf.  N0  3 66 .  pi  104. 


MR.  Gray  having  often  obferved,  in  the  eleCtrical  ‘expert 
rnents  made  with  a  glafs  tube  and  a  down  feather,  tied  to 
the  end  of  a  fmall  ftick,  that  after  its  fibres  had  been  attracted 
towards  the  tube,  when  that  has  been  withdrawn,  m oft  of  them 
would  be  attracted  to  the  Hick,  as  if  it  had  been  an  eleCtrical 
body,  or  as  if  there  had  been  tome  eleCtricity  communicated  to 
the  (tick  or  feather :  This  put  Mr.  Gray  upon  thinking,  whether 
if  a  feather  were  drawn  thro*  his  fingers,  it  might  not  produce 
the  fame  effect,  by  acquiring  Iome  degree  of  electricity  :  This 
fucceeded  accordingly  upon  his  fir  ft  trial ;  the  fmall  downy  fibres 
of  the  feather  next  the  quill  being  attracted  by  his  fingers  wheft 
held  near  it  5  and  fbmetimes  the  upper  part  of  the  feather  with 
its  item  would  likewife  be  attracted ;  but  not  always  with  the 
^  fame  fuccefs.  He  then  tried,  whether  hair  might  not  have  the 
fame  property  by  taking  one  from  his  peruke,  and  drawingt  it 
three  or  four  times  thro’  his  fingers,  or  rather  between  his  thumb 
and  fore- finger 5  and  he  loon'  found  that  at  the  diftance  of  J-  an 
inch  it  would  be  attracted  to  his  finger  5  and  fbon  after  he  found, 
that  the  fine  hair  of  a  dogs  ear  was  ftrongly  eleCtrical  5  for,  upon 
taking  the  ear  and  drawing  it  thro’  his  fingers,  great  numbers  of 
them  would  be  attracted  towards  his  fingers  at  once. 

The  next  thing  Mr.  Gray  thought  of,  was  threads  of  filk  of 
feveral  colours  and  feveral  fineneffes,  which  he  found  to  be  all 
eleCtrical  3  but  fbmetimes  he  could  net  fucceed  :  The  reafon  of 
which  he  afterwards  found,  as  will  appear  anon. 

Having  fucceeded  fo  well  in  thele,  Mr.  Gray  proceeded  to 
larger  quantities  of  the  lame  materials  ;  as  pieces  of  ribband 
both  of  coarle  and  fine  filk,  and  of  feveral  colours  ;  and  he 
found,  that  by  taking  a  piece  of  either  of  thele  of  about  half  a 
yard  long,  and  by  holding  the  end  in  one  hand  and  drawing  it 
thro*  his  other  hand  between  his  thumb  and  fingers,  it  would  ac¬ 
quire  an  eleCtricity;  fo  that  if  the  hand  were  held  near  the 
lower  end  of  it,  it  would  be  attracted  by  it  at  the  diftance  of 
five  or  fix  inches  5  but  at  Iome  times  the  electricity  would  be 
much  weaker  than  at  others;  the  feaibn  of  which  he  conjeCtured 
to  be,  that  the  ribband  might  have  imbibed  fome  aqueous  par* 
tides  from  the  moilt  air,  which  upon  trial  he  found  to  be  the 
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Cafe  ;  for,  when  he  had  well  warmed  the  ribband  by  the  fire,  it 
never  failed  to  be  ftrongly  electrical. 

After  this  he  made  trial  with  feveral  other  bodies,  as  linen  of 
feveral  forts,  viz.  holland,  muflin,  &c.  and  woollen,  as  of  feve- 
ral  forts  of  cloth  and  other  Huffs  of  the  fame  materials  :  From 
thefe  he  proceeded  to  paper,  both  white  and  brown  $  and  he 
found,  that,  after  they  had  been  well  heated  before  rubbing,  they 
copioufly  emitted  their  ele&ric  effluvia  :  The  next  body,  in  which 
he  found  the  fame  property,  was  thin  fhavings  of  wood;  he  hi¬ 
therto  only  tried  fir-fhavings,  which  are  ftrongly  eleClrical:  The 
three  laft  fubftances  he  found  to  have  the  fame  property  are 
leather,  parchment,  and  thofe  thin  guts  wherein  fcaf-gold  i| 
bbaten. 

All  thefe  bodies  will  not  only  by  their  eleClricity  be  attracted 
to  the  hand  or  any  other  folid  body  near  them  5  but  they  will,  as 
other  eleCfrical  bodies  do,  attract  all  fmall  bodies  to  them,  and 
that  at  thediftance  of  fometimes  8  or  10  inches  :  Heating  them 
at  the  fire  before  rubbing  very  much  increales  their  force. 

There  is  another  property  in  fome  of  thele  bodies,  that  is 
common  to  glafs,  viz.  that  when  they  are  rubbed  in  the  dark? 
there  is  a  light  follows  the  fingers  thro5  which  they  are  drawn; 
this  holds  both  in  filk  and  linen,  but  is  ftrongeft  in  pieces  of 
white  prefflng  papers,  which  are  much  the  fame  with  card-paper; 
this  not  only  yields  a  light  as  above,  but  when  the  fingers  are 
held  near  it,  there  proceeds  a  light  from  them  with  a  crackling 
noile  like  that  produced  by  a  glafs-tube,  tho*  not  at  fb  great  a 
diftance  from  the  lingers ;  to  perform  this,  the  paper,  before  rub¬ 
bing,  muft  be  heated  as  hot  as  the  fingers  can  well  bear. 

A  down-feather  being  tied  to  the  end  of  a  fine  thread  of  raw 
filk,  and  the  other  end  to  a  fmall  flick,  which  was  fixed  to  a 
foot,  that  it  might  ftand  upright  on  the  table  ;  there  was  taken  a 
piece  of  brown  paper,  which  by  the  above-mentioned  method* 
was  made  to  be  ftrongly  electrical  5  and  which,  being  held  near 
the  feather,  attracted  it ;  and  with  the  fame  he  carried  it,  till  it 
came  near  the  perpendicular  of  the  flick;  then  lifting  up  his 
hand  till  the  paper  was  got  beyond  the  feather,  the  thread  was 
extended  and  flood  upright  in  the  air,  as  if  it  had  been  a  piece 
of  wire,  tho5  the  feather  was  diftant  from  the  paper  near  an  inch : 
If  the  finger  were  held  near  the  feather  in  this  pofition,  the 
grearefi:  part  of  the  fibres  next  the  paper  would  be  repelled  - 
when  at  the  lame  time  upon  holding  a  finger  to  the  fibres  that 
were'  more  remote  from  the  paper,  they  would  be  attracted 
thereby. 
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Mr.  Gray  repeated  this  experiment  without  the  feather,  viz 
by  a  fingle  thread  of  filk  only  about  five  or  fix  inches  long, 
which  was  made  to  ftand  extended  upright  as  above-mentioned, 
without  touching  the  paper;  then  placing  his  finger  near  the  end, 
it  would  avoid  or  was  repelled  by  it ;  but  upon  placing  his  finger 
at  about  the  fame  diftance  from  a  part  of  the  thread,  that  was 
about  two  inches  horn  the  end,  it  was  then  attra&ed  by  it. 

The  ieveral  bodies  found  to  be  eledlrical  are,  i.  Feathers. 
2.  Hair.  3.  Silk.  4.  Linen.  5.  Woollen.  6.  Paper.  7.  Lea¬ 
ther.  S.  Wood.  9.  Parchment.  10.  Ox-guts,  in  which  leaf- 
gold  is  beaten. 

Some  Objections*  made  to  the  Account  of  the  Antiquity  of  the 
Venereal  Dileafe,  anfwered  j  by  Mr .  Becket.  Phil.  Tranf, 
Isl 0  3  66.  p.  108. 

TH  E  two  following  objefHons  were  made  to  Mr.  Beckett 
account  of  the  antiquity  of  the  venereal  dileale  in  ‘bPhih 
i Tranf.  N6  357,  5 6" 5 .  The  firfl:  is,  that  the  venereal  dileafe,  lb 
well  known  among  us  now,  and  the  leprofy  of  former  ages,  could 
not  be  the  fame  difeale ;  becaufe  the  leprofy  is  not  to  be  con¬ 
quered  by  falivation,  to  which  the  other  generally  yields  very 
readily. 

In  anfwer  to  this  Mr.  'Becket  obferves,  that  the  leprofy  we 
have  among  us  at  this  time,  only  affe&s  the  furface  of  the  body  • 
the  fkin  generally  appears  Icaley,  with  a  certain  deep  red  colour 
or  fmall  fores  upon  removing  the  feales,  and  fometimes  a  fcabbi- 
nefs,  with  a  rednefs  of  the  linn  that  affe&s  different  parts  of  the 
body.  Mr.  Becket  has  known  both  the  cheeks  only  afifefled  3 
both  the  arms  for  the  breadth  of  the  palm  ©f  the  hand;  fome¬ 
times  the  breail,  the  legs  and  other  parts  ;  but  this  may  continue 
upon  the  patient  during  his  life,  as  it  frequently  does,  and  never 
make  any  farther  progrefs ;  which  /hews  it  to  be  a  cuticular 
difeale.  In  thefe  cafes  upon  falivating  the  patients,  the  icales 
generally  fall  ofi^  the  rednefs  difappears,  and  the  cure  fhall  feem 
to  be  compleated ;  but  in  a  month  or  two,  the  lame  inconve- 
niencies  generally  attend  them  as  before.  But  one  ought  not  to 
conclude,  that  Becaufe  our  leprofy  will  but  rarely  be  cured  by 
falivation,  and  the  pox  generally  will,  that  many  of  thole  the 
ancients  judged  to  be  leprous  were  hot  really  venereal ;  for,  their  * 
leprofy,  as  they  called  it,  was  a  quite  different  dileafe  from  ours; 
Had  there  been  any  proof  adduced,  that  perfons  had  been  fa li- 
vated  in  their  leprofy  and  failed  of  cure,  it  Would  have  deter¬ 
mined  the  cafe.  But  on  the  contrary  we  are  allured  by  the 
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learned  3D|\  ‘Pitcairn,  in  his  delegation  on  the  ingrels  of  the 
lues  venerea,  that  the  leprofy,  before  the  Neapolitan  difeale 
was  talked  of,  was  cured  by  mercury  3  and  now  fince  it  changed 
its  name,  it  is  no  longer  heard  of.  Thus  we  find,  that  their- 
leprofy  and  our  venereal  difeale  would  be  cured  by  the  fame 
method  5  but  their  leprofy  and  ours  being  ablolurely  different 
difeafes,  we  by  no  means  ought  to  expend  the  fuccels,  from  the 
fame  proceis  of  cure,  fh'ou.lq  be  the  fame.  None  ever  obferved 
our  leprofy  to  be  attended  with  fhedding  of  the  hair,  hoarfenefs 
of  the  voice,  fpeaking  thro*  the  nofe,  confumption  of  the  fiefh, 
ulcers  all  over  the  body,  putrefa£iion  of  the  flefhy  parts  and  of 
the  bones  themfelves,  filthy  ulcers  of  the  throat,  corrofion  and 
falling  of  the  nofe  5  all  which  are  reckoned  as  lymptoms  of  their 
leprofy :  On  the  contrary,  ours  is  a  mild  and  almolt  inoflfenfive 
difeafe,  which  a  perfon  may  be  affedled  with  all  his  life  long, 
and- never  become  the  world:  Whereas  the  other  fhewing  itfelf 
by  the  above-mentioned  lymptoms,  brings  the  patient  to  the  molt 
miferable  end  :  Befides,  their  difeale  was  got  by  coition,  as  their 
authors  allures  us  3  but  in  our  leproly,  a  difeafed  husband  may 
cohabit  with  his  wife,  as  long  as  he  lives,  and  he  fhall  never  be 
able,  either  by  coition  or  the  immediate  contafl  of  the  difeafed 
parts  with  thofe  that  are  lound,  to  communicate  any  malady. 
Had  what  our  predeceffors  called  the  leprofy  been  the  fame 
difeafe  we  call  by  that  name  now,  they  had  not  been  fo  felicitous 
of  making  fuch  large  provifion  for  them  or  Hunting  them  up 
from  human  lociety  3  for,  one  of  our  leprous  perfons  might  have 
been  among  them  and  no  body  have  known  that  he  laboured  un¬ 
der  any  infirmity  at  all. 

Hence  it  is  evident,  that  the  difeafe,  fo  common  among  them, 
was  entirely  different  from  our  leprofy,  the  appearances  of  which 
bear  no  manner  of  analogy  with  the  former,  it  is  from  the  lymp¬ 
toms  of  the  difeafe  and  the  manner  of  its  being  received,  that 
we  generally  diftinguifh  one  difeale  from  another  3,  but  the  fymp- 
toms  of  moll  of  their  leprous  patients  and  the  manner  in  which 
the  difeafe  was  gotten,  will  be  found  in  no  other  difeafe,  that  at-* 
tacks  the  human  body,  but  in  the  venereal  only  3  for,  here  they 
exaflly  agree  3  and  confecjuently,  we  cannot  deny  them  to  be  the 
fame. 

The  fecond  objediion  is  a  falfe  afiertion  of  Dr.  Fuller  s  the 
biftorian  3  viz .  that  the  leprofy  was  brought  into  England  by 
feme  of  our  countrymen  from  the  holy  war,  and  that  the  difeafe 
was  altogether  ^unknown  among  us  before* 
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In  anfwer  to  this  obje&ion,  Mr.  Bechet  obferves,  that  it  was  iq 
1095  the  firft  Englishmen  went  over  to  the  holy  war,  as  our  hi- 
ftorians  generally  agree  $  and  that  fome  of  them  returned  in  1098, 
two  years  after  that  expedition  :  But  it  is  very  certain,  we  had 
the  leprofy  among  us  before  that  time  5  for,  Wharton  de  Epifco- 
fh  Londtnenfibus  and  other  hiflorians  affure  us,  that  Hugo  de 
Orivalle)  one  of  the  Bifhops  of  London ,  died  here  of  the  le- 
jproly  in  the  year  1084  j  which  provevS,  that  our  countrymen  did 
not  firft  bring  that  difeafe  from  the  holy  war :  William  of  Malmes- 
burys  account  of  this  difeafe  is,  as  follows  $  Is  pofi  paucos  or- 
drnationis  annos  in  morbum  incur abilem  incidit ,  fiquidem  re¬ 
gia  valetudo  totum  corpus  ejus  puruhntis  ulceribus  occupdns 
ad  pudendum  remedium  tranfmifit  5  nam  credens  afferentibus 
link  am  fore  fubjidium ,  fi  vafa  humor  um  receptacula ,  verenda 
fcilicety  eifecenter  •>  non  abnuit :  Itaque  &  opprobrium  fp ado¬ 
nis  tulip  EfifcopuSy  &  nullum  invenit  remedium ,  quoad  visit 
Leprojus. 

Now  it  is  highly  probable,  had  this  been  a  new  difeafe  the 
Bifhop  died  of,  the  mention  of  it,  as  fuch,  would  not  have 
efcaped  our  hiftorian  :  But  on  the  contrary,  it  feems  to  have 
been  anciently  known  among  us,  becaufe  the  remedy  made  ufe  of 
for  it  was  fo ;  it  having  been  recommended  by  JEtius  and  other 
phyfical  writers  feveral  hundred  years  before  this  time  5  and 
Mr.  Bechet  thinks  It  very  plain,  that  the  cutting  off  the  tefles 
and  with  them  the  veffels  defigned  for  receiving  the  humours,  as 
exprefied  in  the  former  cafej  was  by  them  looked  upon  to  be  of 
peculiar  iervice  j  becaufe  it  is  probable,  that  obferying  the  difeafe 
to  begin  in  thefe  and  the  neighbouring  parts,  they  fuppofed 
that  the  very  minera  morbi  would  by  this  means  be^  deftroyed, 
and  the  difeafe  either  cured  or  its  fpreading  prevented.  "  '  1 


jin  Experiment  to  compare  the  Paris  Weights  with  the  Enp- 
Jifh'5  by  Dr.  Defaguliers.  Phil.  Tranf.  N°  3 66*  p.  112.° 


DE.  Defaguliers ,  finding  the  accounts  we  have  of  the  French 
weights  different  in  different  books,  lent  for  fome  Farts 
weights  exa£lly  according  to  the  ftandards  at  the  Chatelet  5  and 
he  found  upon  trial,  the  Far  is  ounce,  which  contains  57  6  of 
their  grains,  to  be  equal  to  476  of  our  grains  froy  ?  from  which 
experiment  all  the  other  proportions  may  be  deduced, 

'  The  French  pound  contains  16  ounces  * 

Ounce  8  drachms  or  576  Faris  grains 

Drachm  3  deniers  •  •  *  ’  W  - 

<  Denier  -4  grains 

>  5  *  Some 
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, Some  Remarks  on  the  Method,  of  obfervin g  the  differences  of 
right  Afcenfion  and  2 declination  by  crofs  Hairs  in  a  Sfele- 
fcope?  by  Dr.  Halley.  Phil.  Tranft  bi°  3 66.  p.  113. 

Astronomers  are  greatly  endebted  to  M.  Caffwi  for  his  inven¬ 
tion  of  applying  threads  at  half  right  angles  in  the  com¬ 
mon  focus  of  a  telefcope,  to  determine  thereby  the  differences  of 
fight  afcenfion  and  declination  of  any  two  ftars,  whofe  fituation 
is  fuch,  that  by  their  diurnal  motion  they  follow  each  other  thro9 
the  aperture  of  the  telefcope,  fixed  in  fuch  a  manner,  as  that  the 
ftrft  of  them  may  pafs  over  the  center  of  the  glafs,  and  move 
exactly  along  one  of  the  threads,  whiifl  the  interval  of  time  be¬ 
tween  its  tranfit  and  that  of  the  following  liar,  is  accurately  mea- 
fured  by  a  pendulum-clock,  well  adjufted  to  the  mean  motion  of 
the  fun  or  elfe  to  the  revolution  of  the  fixed  liars,  whereby  the 
difference  of  right  afcenfion  is  given  5  as  is  the  difference  of  de¬ 
clination,  by  the  time  the  following  liar  takes  to  pafs  from  one 
diagonal  thread  to  the  other:  By  this  manner  of  obferving 
Hr.  Round  and  Mr.  Bradley  did ,  in  an  oppofition  of  the  Sun  and 
Mars ,  demonftrate  the  extreme  minutenefs  of  the  Sun' s  paral¬ 
lax  ;  and  that  upon  feveral  repeated  trials  it  was  no  more  than 
I2f/  nor  lefsthan  :  But  Dr.  Halley  confidering,  that  in  OElober 
172 1  Mars  would  be  again  in  oppofition  to  the  Sun,  about  the 
ioth  degree  of  Taurus?  but  not  come  very  near  any  fixed  ftar, 
that  has  a  place  in  Mr.  Flamftead's  Cdtal.  he  was  felicitous  to 
fee,  if  there  were  any  telefcopic  ftars  to  which  he  would  very 
nearly  approach  •?  and  on  the  28.  of  February  1720,  the  heavens 
being  very  ferene  and  clear  in  the  evening,  and  Venus  having 
nearly  the  declination  in  which  Mars  moved  OSlober  172,1  ;  he 
fixed  his  telefcope  on  her  at  -jh  28' equal  time,  and  noted  the 
moment  (he  had  paffed  over  the  center  of  his  glafs,  or  rather  the 
common  inferfe£lion  of  the  four  crofs  hairs  $  and  in  ■§■  an  hours 
time  be  obferved  eight  very  confpicuous  flars,  four  of  which,  be¬ 
ing  within  the  compafs  of  one  degree,  fell  very  nearly  in  the  fa  id 
way  of  Mars ,  and  from  the  intervals  of  time  he  then  obferved, 
with  their  difference  of  declination  from  Venus ,  he  determined 
their  right  afcenfions  and  declinations,  as  well  as  her  place  from 
his  tables  (which  by  obfervation  he  found  at  this  time  needed  no 
correction)  would  allow  him ;  they  all  falling  between  the  pth 
and  ioth  degree  of  Taurus  with  very  little  Lat.  But  what  con¬ 
firmed  him  that  all  was  right  was,  that  on  March  22.  172c, 
Mercury  appearing  very  fair  and  juft  paft  his  greateft  elongation, 
he  found  by  Senexs  zodiac,  that  he  was  nearly  ip  the  fame  parallel, 
.  *  /  '  Venus 
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Venus  had  before  defcribed  $  and  tho’  the  brightnels  of  the 
crepufcuhm  effaced  the  fmaller  liars  5  yet  in  a  quarter  of  an 
hour  he  had  one  pall  xo'  and  \  more  foutherly  than  the  planet, 
which  in  left  than  3'  of  time  was  lhcceeded  by  another,  which 
was  but  1 '  more  northerly  than  the  former  5  when  after  an  inter¬ 
val  of  about  14  minutes  of  time,  in  which  he  was  furprifed  to 
find  the  fky  lb  void  of  liars,  the  four  above-mentioned  liars  paft 
fed  lucceffively  over  his  glaft,  with  the  fame  interval  of  time  in 
which  he  had  feen  them  follow  each  other  on  the  2,8.  of  Feb* 
whereupon  he  was  ddirous  to  try,  whether  if  the  place  of  Mer¬ 
cury  in  his  tables  were  a  {Turned,  the  lame  right  afcenfions  and  de¬ 
clinations  of  thole  liars  would  be  deduced  from  him,  as  from 
Venus ;  and  the  Dr.  found  on  trial  by  an  exad  calculation,  that 
he  had  the  fame  right  afcenfions  now  as  before,  in  none  of  the 
four  differing  quite  f  a  minute  $  lo  that  thole  liars  may  be  fe- 
curdy  added  to  the  Catal.  and  the  appulle  of  Mars  to  them 
be  observed  in  very  long  telefcopes  in  OHober  1721.  to  the  farther 
afcertaming  the  immenle  diftance  between  the  fun  and  earth. 

Hence  it  will  likewile  appear  that  the  Dr’s.  mercurial  numbers 
are  at  leall  at  this  time,  and  in  this  part  of  his  orb,  not  left  ex- 
ad  than  thole  of  Venus  ;  and  whereas  this  planet  fcarce  ever  ap^ 
pears  with  us  out  of  the  fun’s  beams,  and  always  low,  and  there¬ 
fore,  under  great  refradion^  this  way  of  obierving  takes  off  all 
the  uncertainty  that  accrues  therefrom  5  and  when  once  the  zo¬ 
diac  ihall  be  compleated  with  the  liars  that  are  wanting  to  fill  up. 
the  vacant  places,  it  will  be  eafy  at  any  time  by  this  method, 
to  obierve  Mercury  or  a  comet  within  the  fun’s  beams,  with  the 
lame  certainty,  as  if  it  were  remote,  and  out  of  the  neighbour¬ 
hood  of  the  horizon,  where  the  different  vapours  that  lie  near 
the  earth,  render  the  appearances  of  the  liars  fomewhat  dubious 
upon  account  of  the  irregular  refradions. 


•A  ‘Propofal  for  meafuring  the  Height  of  \ 'Places  by  help  of 
Mr .  Patrick’s  Barometer,  in  which  the  Scale  is  very  much 
enlarged  j  by  the  Same.  Phil.  Tranf.  366.  p.  116, 

INGE  Torricelli  firft  found  the  mercury  in  an  inverted  tube 
to  be  in  cequilibrio  with  the  whole  column  of  air  over  it,  and 
the  weight  of  the  incumbent  column  to  be  various  according  to 
the  different  difpofitions  of  the  air,  in  refped  of  ferene  fair  wea¬ 
ther,  and  of  rainy,  windy  or  otherways  tempeftuous  weather  5 
there  have  been  leveral  attempts  and  contrivances  to  make  the 
minute  variations  thereof  more  lenfible :  And  firft  the  wheel 
barometer  was  thought  of,  which  certainly  Ihews  thele  variations 

with 
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with  great  exaclnefs ;  but  it  is  only  proper  for  a  fixed  flatlon, 
and  not  eafy  to  be  removed  $  which  circumftance  is  requifite  for 
the  principal  ufe,  to  which  this  inftrument  is  applicable,  and  for 
which  Dr.  Hailey  would  recommend  it. 

The  next  thought  for  this  purpole  was  that  of  Mr.  Hubin  (as 
delcribed  in  ‘Phil .  Tranf.  N°  184  )  who  returning  the  tube  of 
the  barometer,  as  an  inverted  fiphon,  made  a  large  dilatation  in 
the  afeending  leg  thereof,  wherein  the  mercury  afeended,  as  its 
altitude  in  the  other  part  thereof  abated,  and  e  contra:  Over  this 
he  drew  out  a  narrow  glafs-tube,  which  he  filled  with  tinged  fpi- 
rits,  and  which,  being  about  15  times  lighter  than  mercury, 
would  afeend  about  15  times  as  much  as  the  mercury  in  the  baro¬ 
meter  fell.  This,  befides  that  the  fpirits  would  dilate  and  con- 
trad  with  heat  and  cold,  had  the  inconveniency  of  the  former,  of 
not  being  eafily  removed  without  great  danger  of  difordering  and 
breaking  it,  by  reafbn  of  the  fmallnefs  of  the  tube  in  which  the 
ipirits  were  to  rife  and  fall. 

This  was  fucceeded  by  Dr.  Hook's  marine  barometer,  made  of 
two  thermometers,  the  one,  the  common  fealed  weather-g!af% 
having  no  communication  with  the  external  air,  wherein  the  tem¬ 
perature  as  to  heat  and  cold  was  fhewn  by  the  fwelling  or  flu-ink¬ 
ing  of  the  included  fpirits  5  the  other,  the  old  thermometer, 
made  with  an  inverted  bolt-head,  in  whole  globular  part  was  in¬ 
cluded  air  fomewhat  rarer  than  the  circumambient  •  fo  as  to 
make  the  liquor,  which  was  to  rife  and  fall  in  the  fhank  of  the 
bolt-head,  always  to  Itand  above  the  furface  of  the  ciftern,  into 
which  its  extremity  was  immerfed.  This  fhewed  the  heat  of  the 
air  by  its  dilatation,  but  at  the  fame  time  the  different  prefiure 
of  the  atmofphere  mixed  with  it  *  fo  that  the  graduation  of  thefe 
two  thermometers  being  adjufted  to  any  given  height  of  the  mer¬ 
cury,  they  would  at  all  times,  when  the  mercury  was  at  that 
height,  both  fhew  the  lame  degree  of  heat :  But  at  other  times, 
when  the  weight  of  the  air  was  different,  that  difference  would 
fhew  itfelf  by  the  difagreement  of  the  degree  of  beat  ihewn  by 
them.  This  will  be  better  underftood  from  Phil.  Jranf.  N°  2 fig, 
wherein  this  inftrument  is  delcribed  at  large.  This  thofof  ad¬ 
mirable  ufe  at  lea,  to  give  timely  notice  of  approaching  bad  wea¬ 
ther,  labours  under  this  objeCHon,  viz.  that  it  fuppoles  the  concave 
of  the  tubes  of  the  thermometers  to  be  cylinders,  or  of  equal 
diameters  throughout  $  and  alfo,  that  on  account  of  heat  and  cold, 
the  air  and  fpirits  have  a  proportional  dilatation  and  contraction  j 
the  firft  of  which  the  Dr.  takes  to  be  very  hard  to  be  found  in 

ordinary 
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ordinary-glafs  tubes  ;  and  the  other  Hill  wants  to  be  made  out 
by  authentic  experiments. 

The  laid  contrivance  for  this  purpofe  is  that  of  Mr.  [ Patrick ; 
who  calls  himfelf  the  Torricellian  operator,  by  filling  a  final! 
glafs-tube  about  five  foot  long,  and  fomewhat  (but  as  little  as 
poflible)  tapering  upwards  towards  the  elofe  end  of  the  tube  j 
then  inverting  it  without  a  flagnant  cittern  of  mercury,  fo  much 
of  the  mercury  as  exceeds  the  length  of  the  column  the  atmol- 
phere  can  atthat  time  fupport,  will  drop  off,  and  leave  its  length 
equal  to  the  then  height  of  the  common  barometer :  Now  when 
the  barometer  riles,  this  length  in  the  tube  becomes  greater  by. 
the  mercury’s  being  prefled  up  into  the  upper  and  narrower  part 
of  the  tube;  and  when  it  falls,  on  the  contrary,  it  fettles  down 
into  the  wider  part  thereof  and  becomes  fhorter,  being  always 
the  fame  in  quantity.  By  this  means,  as  the  angle  of  the  con¬ 
cave  cone  of  glafs,  of  which  this  tube  confifts,  is  fmailer,  the 
different  fituation  of  the  mercury  will,  upon  the  alteration  of  the 
preflure  of  the  air,  be  nicely  fhewn  by  very  large  and  diflin£! 
divifions. 

Now  the  ufe  to  which  the  Dr.  would  apply  this  contrivance  of 
the  barometer  is,  to  meafure  thereby  the  different  levels  of  places 
too  remote  to  be  come  at  by  the  ordinary  inftruments  for  levelling 
with  the  certainty  one  would  defire*  For  this  purpofe  let  there 
be  provided  two  fmall  glafs-tubes  nearly  flmilar,  tapering  but  very 
little  at  the  dole  extremity  ;  fo  that  being  inverted,  the  mercury 
may  be  fufpended  in  them  at  the  height  it  fhould  have  at  the 
time  of  the  experiment.  Let  that  height  be  duly  noted,  and 
then  going  up  the  monument ,  or  fome  fiich  edifice  where  the 
afeent  may  be  exactly  meafured,  let  the  feales  annexed  be  divided 
into  parts  by  the  defeent  of  the  mercury,  at  every  10  foot,  in 
both  the  pendent  barometers  5  which  he  conceives  may  be  chofen 
in  fuch  a  manner  as  to  make  the  divifions  very  diftind  and  fenfi- 
ble.  Thefe  being  thus  prepared,  when  it  is  deflred  to  take  the 
level  of  two  diftant  places,  let  one  of  the  glafs  tubes  be  placed 
in  the  lower  place,  at  a  time  when  the  mercury  has  the  fame 
height,  as  when  they  were  firft  inverted  and  graduated  ;  and  let 
the  other  be  carried  to  the  higher  place,  where.it  will  be  found  to 
Band  at  that  divifion  which  anfwers  to  the  height  of  that  place 
above  the  other,  which  had  been  before  found  by  meafure  in  go¬ 
ing  up  the  monument :  Thus  may  90  foot  afeent,  which  makes 
but  one  tenth  of  an  inch  of  mercury,  be  reprefented  by  two  or 
three  inches,  or  a  (pace  capable  of  being  divided  into  90  parts  5 

whereas, 
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whereas,  If  the  diftance  of  the  two  places  be  20  miles,  a  minute 
of  a  degree  is  equal  to  above  30  foot  5  and  by  the  ufual  lights, 
whether  telefcope  or  otherways,  of  water-levels,  the  Dr.  is  ap- 
prehenhve  it  will  be  very  difficult  to  convey  a  true  level  without 
a  greater  error  than  one  minute  in  the  whole. 


J’he  Variation  of  the  Needle,  in  the  Baltic  3  by  Mr .  William 
Sanderlon.  Phil.  Tranf.  N°  3 66.  p.  120. 

JJfEdnefday  June  1.  1720,  being  at  anchor  near  Revel  in  58® 
58'  N.  Lat.  the  magnetical  amplitude  at  lhn-fet  was 


weft 


H 

49 


30'  N. 

37  N. 


W. 


The  true  amplitude  was  W.  — 

Variation  N - —14  53 

Saturday  July  23.  at  the  Jfie  of  Gottfand  in  58°  21'  N.  Lat 
itfun-fet,  the  magnetical  amplitude  was  W.  49°  50'  N.  and  the 

rue  amplitude  W  — •  —  35  00  N.  which 


lives  the  variation  N 


14  50  W. 


The  difference  of  Long,  of  the  two  abovementioned  places  by 
lead  reck,  is  i°  50'. 

October  24.  At  Rornholme  in  5 6°  Lat.  at  fun-riftog,  the  mag- 
nctical  amplitude  was  —  E.  430  1 5' S.  and  the  true 

Amplitude  was  —  E.  28  3 1  which  gives  the 


variation 


N.  14  44  W. 


A  large  Quantity  of  Alcalious  Salt  produced  by  burning  rot¬ 
ten  Wood  j  by  Mr.  Robie.  Phil.  T^anf.  N°  3 66.  p.  121. 

A 'White  oak-tree,  about  two  foot  diameter,  in  Cambridge  in 
New- England.,  is  of  fo  furprifing  a  nature,  that  tho*  about 
j  of  it  were  decayed,  and  feemed  to  he  really  rotten  wood  3  yet 
his  decayed  part  would  in  burning/turn  almoft  entirely  into  a 
*ood  white  alkali ,  and  run  down  mro  hard,  white  and  clean 
umps.  Upon  tailing  of  the  lumps  it  was  found  to  be  fait  and 
Try  ilrong  3  diffolved  in  clean  water,  upon  decantation  and  e  va¬ 
cation  without  filtring,  a  very  clean  white  lalt  was  produced 
’xceeding  in  ftrength  and  whitenefs  any  had  at  the  {hops. 
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Now tho ’dikali’s  maybe  extra&edfroni  common  allies ;  yet 
what  was  peculiar  in  this,  is  i.That  while  it  was  burning,  the 
wood  itfelf  would  melt  and  run  down  into  hard  lumps  of  fait, 
not  the  found,  but  only  the  decay’d  wood  would  do  this  ;  and 
what  was  mod  decay'd,  would  yield  the  greateft  quantity  of 
fait.  1.  Whereas  all  other  jUkali's  of  wood,  made  thus  by 
incineration,  are  bkckifh  at  frit,  and  a  lixivium  made  of  them, 
tho’  often  fitted,  will  dill  be  tinged  with  a  brown  colour,  oc- 
cafioned  by  a  kind  of  coal  or  afhes,  fo  clofely  united  to  the 
alkali  in  burning,  as  not  to  be  eafily  feparated  by  filtration, 
tho’  often  repeated;  yet  this  alkali  was  very  white;  even 
before  folution ;  and  when  difTolv’d,  the  lixivium  was  not  in 
the  lead  tinged,  but  clear  like  pure  water,  only  a  very  fmall 
quantity  of  alhes  fub&ded  to  the  bottom  of  the  veffel,  in 
which  the  folution  was  made.  The  lixivium  thence  decanted 
needed  no  filtration,  but  when  boil’d  up  ad  ficcitatem ,  the 
fait  remained  fine  and  white.  3.  That  in  the  burning  of  this 
wood,  as  the  heat  of  the  fire  grew  more  intenfe,  the  wood 
incited  as  it  were  and  dodder’d  together  in  large  lumps;  and 
vifibiy  bubbled  and  boil’d  with  an  hiding  noife  like  the 
frying  of  fat  in  a  pan.  4.  That  whereas  the  weight  of  the 
alkafious  fait  produced  from  other  wood,  in  the  common  way 
of  incineration,  is  very  inconfiderable,  in  proportion  to  the 
weight  of  the  wood  that  produces  it;  yet  this  fait  nearly 
equalled  in  weight  the  wood  from  which  it  was  taken. 

5  Whereas  the  allies  of  other  wood  are  never  fo  replete  with 
fait,  as  that  it  can  be  obferv’d,  or  in  tbe  lead  caufe  the  afhes 
to  lump  or  clod  together;  yet  the  whole  of  this  would  gather 
into  hard  and  folid  lumps  of  white  iak,  as  eafily  to  be  didin- 
gu idled  from  allies,  tho’  white,  as  the  pured  fait  of  tartar,  , 
made  with  nitre,  would  be.  6.  That  tho*  a  much  lefs  quan-  1 
thy  of  an  alkali  can  be  produced  from  other  rotten  wood  than 
from  found  wood  ;  yet  here  it  is  quite  the  contrary,  the  de¬ 
cay’d  part  of  this  tree  yielding  a  large  quantity  as  aforefai d; 
and  the  other  or  found  part  yielding  no  more  than  other 
wood. 

Mr.  Robie  having  examined  the  tree  and  confider’d  what 
(by  the  marks  found  thereon)  probably  happened  to  it,  nrd 
premifes,  that  in  all  likelihood  it  was  ftruck  with  lightning 
feveral  years  before  ;  it  being  torn  from  the  top  of  the  trunk 
to  the  bottom  on  that  fide  which  was  decay’d,  and  yielded  the 
aforefaid  fair,  there  being,  a  channel  from  top  to  bottom  about 
five  inches  wide,  as  he  fup poles,  at  firft,  and  which  length 
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of  time  had  clos’d  up 5  and  under  this  bark,  the  wood  next 
to  it  was  blacky  which  he  fuppofes,  was  caus’d  by  lightning. 

Hence  he  conje&ured,  that  the  wood  being  thus  expofed  to 
the  air  and  water  for  fo  long  a  time,  was  the  occafion  of  irs 
becoming  defective  in  that  part  5  and  that  the  lightning  hav¬ 
ing  penetrated  the  wood,  had  fo  alter’d  and  difpos’d  its  parts 
and  pores  (the  figure  and  texture  of  the  parts  appearing  very 
different  from  other  rotten  wood)  to  attraCI,  imbibe  and  "retain 
the  nitrous  fait  of  the  air,  which  in  io  long  a  time,  muft  have 
been  very  copious  :  Even  as  fait  of  tartar  or  other  alkali's , 
expos’d  to  the  air  for  fome  confiderable  time  will  be  entirely 
reduced  to  a  nitrous  fait,  as  Glauber  affirms,  and  its  quantity 
likewife  confiderably  increas’d,  not  that  the  lightning  had 
calcin’d  the  wood  in  fuch  a  manner,  as  to  reduce  it  to  a  perfeCb 
fait  3  yet  by  penetrating  into  it,  it  had  calcin'd  it  fo,  as  to  im¬ 
part  to  it  a  like  property  or  difpofition  of  attracting  the  ni¬ 
trous  fait  of  the  air,  as  the  aforefa id  alkali's  of  wood  that  have 
been  perfectly  calcined. 

Now  if  it  fhould  be  objected,  that  the  nitre  in  this  wood 
being  volatile  would  fly  away  in  the  burning  the  wood  :  To 
this  Mr.  Robie  anfwers,  that  tho’  nitre  cannot  be  fix’d  and 
reduced  to  an  alkalious  lalt,  by  calcining  it  per  fe  5  yet  it  may, 
by  the  addition  of  the  powder  of  charcoal,  as  chemifts  tell  us  3 
and  here  he  fuppofes  the  wood  fo  alter’d  by  lightning  in  which 
this  nitrous  fait  was  lodg’d,  as  to  ferve  inilead  of  coal  in  the 
burning  of  it. 

An  Account  of  a  Foetus  that  continued  46  Tears  in  the 

Mother  s  Body  3  by  T)r.  Steigerthal.  Phil.  Tranf.  367. 

p.  12  6. 


A 


ANA  Mullern  of  the  vilage  of  leinzelle  near  Gemund 
in  Sudbia>  of  a  dry  and  thin  conftitution,  but  otherways 
healthful  and  rebuff,  died  at  the  age  of  514,  after  /he  had 
liv’d  a  widow  40  years. 

Six  and  forty  years  before  her  death,  /he  declar’d  herfelf  t© 
be  with  child,  and  /he  had  all  the  ufual  figr.s  of  pregnancy  : 
At  the  end  ot  her  reckoning  the  waters  came  away,  and  /he 
was  taken  with  the  pains  of  labour,  which  continued  upon  her 
about /even  weeks,  and  then  went  off  upon  ufing  fome  medi¬ 
cines  given  her  by  a  furgeon.  Some  time  after,  /lie  recover’d 
her  perfect  health,  only  that  her  belly  continued  fwell’d,  and 
that  now  and  then  upon  any  exercife,  /he  felt  fome  pain  in  the 
lower  part  thereof;  She  was  after  this  twice  brought  to  bed  3 

L  z  the 
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the  flrft  time,  of  a  fon,  and  afterwards  of  a  daughter:  Bat 
notwithftandmg  this,  Ihe  was  firmly  periuaded,  that  fhe  was 
not  yet  deliver’d  of  what  fhe  rirfl  had  gone  with  ;  and  fhe  deftr  d 
Dr.  Wohnlhe  the  Phyfician  of  Gemund ,  and  one  Knaujfen ,  a 
furgeon  a tHeubach,  to  open  her  body  after  her  death:  Accord¬ 
ingly  dying  on  the  1 1  th  of  Aicitch  1 7 20  after  four  days  illnefs, 
her  body  was  opened  by  the  furgeon,  woo  found  within  her  a 
hard  mafs  of  the  form  and  fize  of  a  large  ninepin  bowl,  with¬ 
out  obferving  whether  it  lay  in  the  uterus  or  out  of  it. 

A  Fig.  1.  Plate  IV.  reprefents  a  part  of  the  integument, 
which  adher’d  to  a  fpongy  flefhy  fubftance;  this  at  flrft  feem’d 
to  be  a  mafs  of  cartilage,  but  was  afterwards  found  to  be  en¬ 
tirely  bony  ;  BBBCCC  fhews  the  membranous  part,  which 
was  bloody  •  D  D  D  D  the  opening  made  by  the  hatchet,  which 
was  the  inftrument  made  ufeof;  EEEEE  another  part  of 
the  integument  appearing  entirely  bony,  with  feveral  promi¬ 
nencies  -Pa  contufion  occafioned  by  the  manner  of  opening 
it,  where  there  appeared  fome  putrifled  membranes. 

AAA  Fig.  2.  reprefents  the  inregumbnt  or  fubftance  inclof- 
ing  the  B  the  foetus'*,  C  a  depreffion  or  hollownefs  on 

the  right  cheeky  a.  the  nofe  turning  up 5  /3  the  mouth  flatted  ; 
but  not  fo  wide,  as  here  reprefented;  y  the  eye  clos’d  up; 
the  ear ;  D  D  the  arms,  of  which  the  right  was  the  larger, 
and  the  two  joints  of  the  right  thumb  were  plainly  to  be  feen; 
E  the  protuberance  of  the  knee  ;  F  part  of  the  funiculus  um - 
bilk  alls  torn,  but  ftill  adhering  to  the  navel ;  GG  part  of  the 
funiculus  adhering  to  the  bony  part  of  the  integument  • 
H  the  bread:  5 1  the  mark  of  an  incifion  into  the  left  fide,  where 
the  Hefh  appeared  red,  but  was  dry  and  look’d  like  fmoak’d 
beef. 

Fig.  5.  reprefents  two  ribs  from  the  left  fide,  of  their  na- 
ruraf  fubftance,  colour  and  bignets  ;  A  A  the  part  joining  to 
the  vertebra ;  B  B  the  part  joining  to  the  fternum . 

This  is  preferv’d  in  the  cabinet  of  rarities  of  the  Duke  of 

Wirtemberg. 

Dr.  Camerqrius ,  Profeffor  at  Tubingen,  in  a  letter  on  this 
fubjeft,  takes  notice,  that  the  furgeon  found  this  mafs  in  a 
cavity  on  the  woman’s  left  fide,  and  that  it  adher’d  to  the 
membranes  of  that  cavity  by  the  intervention  of  a  fpongy 
flefhy  fubftance  :  From  which  particular,  and  the  womans 
having  had  two  children,  during  the  time  that  this  large  mafs 
Jay  in"  her,  that  learned  Profeffor  conje&ures,  that  it  was  not 
lodged  in  the  womb,  bat  in  the  left  tuba  Fallofpiana,  which 
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by  this  means,  had  been  very  much  dilated  and  thicken’d  in 
its  fubftance. 

Obfervations  on  the  Membranes ,  enclofwg  the  Fafciculi  of 
Fibres ,  into  which  ci  Mufole  is  divided $  by  M.  Leswen- 
hoeck.  Phil.  Tranf,  N°  367.  p.  129. 

MLeenJoenhoeck ,  in  cutting  off  feveral  thin  dices  from  a 
•  piece  of  beef,  whenever  he  cut  the  flefhy  fibres  thro9 
tranfverfely,  could  plainly  difeover  the  membrane  (as  it  is 
commonly  call’d)  which  runs  between  and  envelopes  the 
flefhy  fibres,  and  efpecially  Jthe  larger  fafciculi  of  them,  as 
they  run  lengthways  along  the  mufcle  :  Between  th fafciculi 
the  membrane  is  of  a  confiderable  thicknefs,  but  fpreads  out 
every  way  into  exceeding  fmall  ramifications.  Some  weeks 
before,  he  obferv’d,  that  this  membrane  was  compos’d  of  an  in¬ 
conceivable  number  of  very  minute  veffels,  which  were  plainly 
to  be  difeern’d,  not  only  where  the  membrane  appear’d  of  (orae 
confiderable  breadth,  but  even  where  it  was  not  fo  broad  as  a 
fingle  mufcular  fibre 3  but  how  far  this  held,  he  could  not  de¬ 
termine,  forafmuch  as  thefe  fmall  ramifications  of  the  mem¬ 
brane  did  again  fpread  themfelves  into  other  ramifications  fo 
exceeding  fine,  elpecially  where  they  inclos’d  the  fingle  mufcu¬ 
lar  fibres,  that  they  were  in  a  manner  iavifible,  even  thro’  his 
beft  microfcopes. 

The  very  fmall  veffels  compofing  this  membrane  (as  it  'is 
call’d  )  are  doubtlefs  defign’d  to  convey  fome  nutritious  juices  : 
Yet  they  are  fo  fmall,  that  the  globules  of  blood  cannot  pais 
thro’  them. 

A  BCD  Fig.  4.  Plate  IV.  reprefents  a  fmall  piece  of  the 
membrane,  which,  with  the  adjoining  flefhy  parts,  is  cut 
thro’  tranfverfely  ;  and  it  being  impoffible  to  draw  the  vail: 
number  of  veffels,  which  compofe  it,  on  account  of  their  ex¬ 
ceeding  minutenefs,  they  are  reprefented  only  by  points; 
EFG  and  H  I  reprefent  the  carnous  fibres  cut  thro’  trani- 
verfely  along  with  the  membranes. 

Thefe  carnous  fibres,  when  moifi,  lay  fo  clofe  to  each 
other,  that  the  fpace  between  E  F  G  and  H  I  was  quite  fill'd 
Up;  but  when  dry,  they  were  fo  fhrunk  up,  that  one  might 
obferve  fuch  intermediate  fpaces,  as  in  the  figure. 

Now  as  we  fee,  upon  the  drying  of  the  membranes  A  F  G 
and  DEG,  with  the  mufcular  fibres  between  them,  what 
number  of  fmall  ramifications  proceed  from  the  membranes, 

as  is  reprefented  between  the  mufcular  fibres^  wexnuit  not  ima¬ 
gine 
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gine,  that  thefe  ramifications  proceed  only  from  the  points  here 
represented^  but  that  they  are  continued  the  whole  length  of 
the  fibres}  and  fubdmding  themfelves  into  ftill  finer  ramifica¬ 
tions,  they  inclofe  every  flngle  fibre  in  the  whole  muicle. 

Among  feveral  pieces  of  flefh,  where  the  carnous  fibres 
were  cut  tranfverfely,  M.  Leewenhoeck  happened  on  one 
piece,  with  its  branches  fo  plain,  that  the  membranes  and 
fibres  refembled  fo  many  boughs  of  trees  with  the  leaves  on, 
as  reprefented  by  KLMN  Fig.  5.  where  M  fhews  the  mem¬ 
brane  torn  off  from  another,  as  alfo  the  number  of  branches 
it  runs  into,  and  the  feveral  fibres  it  covers. 

All  thefe  carnous  fibres,  with  their  membranes,  lay  very 
compa£f  together,  when  he  cut  them  off  from  the  pieces  of 
fle(h }  as  alio  when  he  laid  them  upon  the  glais  and  moiftened 
them}  but  as  the  moifture  evaporated,  they  fhruak  again,  in 
the  manner  here  reprefented}  and  tho’  the  defigner  could 
plainly  diftinguifh  the  fmall  veffels  cut  thro5,,  the  largeft  of 
which  appeared  at  M,  yet  he  was  obliged  to  mark  them  with 
points  only.  Here  you  may  obferve,  that  all  the  carnous 
fibres,  being  clofely  tied  together  by  the  laid  membranes,  by 
which  they  were  enveloped,  and  which  are  nothing  but  a  con¬ 
geries  of  veffels,  could  not  be  feparated  from  each  other  upon 
drying,  but  by  tearing  thofe  membranes  afunder. 

The  carnous  fibres  together  with  the  membrane  at  KLMN 
Fig.  5.  do  not  take  up  fb  much  room,  but  that  a  grain  of  fand 
may  cover  it;  and  yet  in  fome  of  thofe  carnous  fibres,  one 
might  very  diftinftly  obferve,  the  parts  ofwhich  they  were  com¬ 
pos  hi. 

Hepurfu’d  this  observation  in  the  flefh  of  a  whale,  of  which 
he  had  two  pieces  by  him,  for  about  feven  or  eight  years,  of 
a  fpan  long  and  two  inches  thick}  from  thefe  he  cut  feveral 
lltces  tranfverfely,  but  found  the  carnous  fibres,  fo  cut  thro’, 
eafily  feparate  from  each  other}  io  that  he  could  not  find  his 
account  in  this,  but  thought  the  membrane  was  rotten}  he 
therefore  cut  off  the  outfide  with  a  table-knife,  and  then  with 
a  very  {harp  knife  he  cut  the  inner  part  into  very  thin  flices} 
and  there  he  found  the  excrements  of  mites,  very  imalj,  but 
globular}  and  fome  of  them  as  fmall  as  ever  he  had  obferv’d  } 
and  thefe  excrements  he  found  every  where,  efpecially  where 
the  membranes  were  thickeft }  then  viewing  the  parts  where 
the  membranes  were  thinneft,  he  there  dilcovered  the  afore- 
laid  veffels,  in  as  great  number  as  he  had  obferv’d  them  in  an. 
ox's  fiefhj  and  as  diftmdly. 


After 
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After  the  former  difcoveries  as  to  the  circulation  of  the 
bloody  particularly,  that  the  blood-veifels  have  no  termina¬ 
tions,  he  began  to  confider  how  the  fat  particles  could  be 
form’d}  f nee  he  did  not  think,  they  were  feparated  from  the 
blood  and  emitted  from  the  blood-  veffels :  But  having  now 
plainly  difeovered,  that  thefe  membranes  were  nothing  but 
very  fmall  veffels,  and  fuppofing  that  they  were  form’d  for 
no  other  end,  but  to  convey  nutriment }  as  alfo  that  there  was 
no  circulation  in  thefe  veffels,  he  imagined,  that  the  matter 
call’d  fat,  was  brought  into  them }  which,  when  there  was  too 
great  a  fupply  of  nutriment,  fo  as  that  it  could  not  be  farther 
propelled,  muffc  be  driven  out  of  thefe  veffels ;  for,  all  the 
particles  of  fat  he  hitherto  obferv’d,  were  inclos’d  in  fmall 
films. 

This  original  of  the  fat  feems  more  probable,  than  that  it 
fhould  be  forced  out  of  the  blood-vefifels }  and  yet  how  thefe 
fatty  particles  are  form’d,  which  confifl  of  fmall  globules,  and 
thefe  of  fill  fmaller  globules,  he  could  not  hitherto  determine  } 
as  alfo  where  thefe  veffels,  which  confiitute  thefe  membranes, 
have  their  origin  and  how  this  fat  is  convey  ’d  into  them. 

M.  Leewenhoeck  had  in  his  drawer  a  piece  of  ox  flefh,  that 
had  Iain  there  about  four  years,  wrapp’d  up  in  a  paper}  and 
he  found  this  piece  of  flefh  in  fonie  places  covered  with  a 
membrane;  from  this  he  cut  offfeveral  fmall  dices  along  with 
the  membrane }  and  he  found,  that  there  Jay  near  the  mem¬ 
brane  about  16  or  18  nervous  fibrils,  which,  in  the  drying  of 
the  flefh  were  fo  fqueez’d  together,  that  they  were  a!  mo  ft 
twice  as  long  as  broad}  in  fome  of  which  he  obferv’d  very 
diftin&ly  thofe  veffels,  which  are  in  the  nerves. 

Thefe  nervous  fibrils  were  inc  Wd  in  a  fort  of  half  round, 
which  feparated  them  from  the  mufcular  fibres,  and  which 
confifted  of  a  row  of  fmall  tendinous  fibrils,  each  of  which 
was  about  twice  as  thick  as  the  hair  of  a  man’s  beard  ;  without 
thefe  tendinous  fibrils  by  the  mufcular  fibres,  which  had  been 
cut  thro’  tranfverfely }  and  in  this  part  of  the  half-round  there 
were  feveral  apertures,  which  feern’d  in  the  microfcope  to  be 
big  enough  for  a  grain  of  hemp-feed  to  pafs  thro’,  and 
might  well  be  taken  for  veffels,  but  that  there  lay  fo  many  of 
them  together :  But  confidering,  that  the  nerves  are  commonly 
cover’d  with  fatty  particles,  he  concluded,  that  thefe  apertures 
were  no  veffels/  but  meer  fatty  particles,  which  lie  found  to  be 
fbupon  cutting  thro*  them  }  and  dilcovered  that  the  inner  i&t 

*was  eaten  out  by  the  mites,  which  had  left  only  the  hulks 
,  or 
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or  cortices  of  the  fat  globules  behind  3  which  cortices  he  co'itld 
never  hitherto  difcover  3  becaufe  they  would,  upon  any  heat, 
melt  away  as  faft  as  the  inner  fat  itfelf. 


Obfervations  on  the  VeJJels  in  fever al  Sorts  of  Wood  and  on 
the  mufcular  Fibres  of  different  Animals  3  by  the  Same . 
Phil.  Tranf.  N°  367.  p.  134. 


MLeeveenhoeck ,  having  procured  a  piece  of  wood 
*  (brought  from  the  ifland  of  jlmboyna  in  the  Eaff 
Indies ,  and  of  which  cabinets  are  made)  fawed  oft  at  the  end 
of  a  board,  as  alfo  fome  of  the  chips  in  order  to  oblerve  the 
veftels  therein  3  and  cutting  the  wood  all  manner  of  Ways,  he 
found,  that  in  one  place  it  appeared  whitifh,  at  a  final! 
diftance  red,  and  in  another  place  blackifh.  Upon  cutting  it 
tranfverfely ,  he  obferved  the  orifices  of  the  afeending  veftels, 
which  ran  along  the  length  of  the  wood,  and  which  appeared 
of  fuch  a  fize  in  the  microfcope,  that  one  would  have  judged 
a  pea  might  pafs  thro3 :  Where  the  wood  looked  reddifh,  he 
found  thefe  large  veftels  filled  with  a  fubftance  of  a  fine  red 
colour  3  fo  that  he  imagined,  thefe  large  veftels  conveyed  a 
red  fap  into  the  horizontal  veftels,  which  appeared  fo  very  nu¬ 
merous  and  fo  thick  together,  that  theycaufed  the  woodtofeera 
of  the  fame  colour  with  the  red  fubftance,  contained  in  them. 

He  afterwards  cut  off  fome  very  thin  ilices  tranfverfely 
from  this  wood,  and  putting  them  into  a  china-cup,  he  pour’d 
fome  hot  water  upon  them  and  luffered  them  to  lie  therein  for 
fome  time  3  then  viewing  them  with  a  microfcope  he  obferved, 
that  the  red  fubftance  was  extracted  by  the  water,  and  no  red 
colour  was  now  to  be  found  in  any  of  the  veftels. 

What  feemed  moft  furprifing  to  hmi  in  this  wood  was,  that 
upon  cutting  thro’  it  lengthways,  as  he  frequently  did,  he  ob¬ 
served  it  to  be  of  a  fine  red  colour  for  a  hair’s  breadth  3  and  a 
hair’s  breadth  farther  it  appeared  white  5  and  the  afeending 
veftels  feemed  to  be  fmaller,  where  the  wood  was  red  than 
where  it  was  white  3  which  narrow nefs  of  the  red  veftels  he 
judged  to  be  owing  to  the  fap  contained  in  them. 

In  viewing  the  afeending  veftels  in  oak,  he  found  iome  other 
veftels,  whieh  entered  into  their  fides  and  appeared  to  him 
like  fo  many  ftnall  round  holes  3  efpecially,  where  the  hori¬ 
zontal  veftels  lay,  which  he  judged  to  be  united  to  the  amend¬ 
ing  veftels,  by  means  of  thole  fmall  orifices,  and  thereby  to 
d  if  charge  part  of  their  lap  into  them. 


M.  Lee* 
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M.  Leeneenhoeck  taking  a  fmall  twig  of  a„r,  oak,  which  in 
feven  years  growth  was  about  the  thickneis  of  one's  finger,  cut 
it  thro*  lengthways  both  in  the  attending  and  horizontat  veflels# 
which  laft  he  obferved  lying  in  great  numbers  very  clofe  toge¬ 
ther,  and  lfifuing  dire£Hy  from  the  pith  of  the  twig. 

He  likewife  made  lome  obiervations  on  fir-wood*  in  which 
the  aicending  vefifels  confilt  of  fo  very  fine  and  thin  a  fub- 
ftance,  as  to  exhibit  a  very  agreeable  fight  in  the  microfcope  s 
In  thele  afcending  vefifels  he  imagined,  he  faw  lome  globules* 
with  a  fmall  opening  in  their  middle*  which  feemed  to  be  of  a 
clofer  and  denfer  iubftance  than  the  reft  of  the  wood  3  but 
afterwards  he  found  himfelf  miftaken,  and  that  thefe  fuppofed 
globules  were  nothing  other  than  the  orifices,  by  which  the 
afic  ending  and  horizontal  vefiels  were  united  together,  and 
thro5  which  the  lap  was  conveyed  from  the  one  to  the  other. 

From  thefe  obiervations  he  turned  his  thoughts  to  the  fiefhy 
fibres  of  animals,  and  began  to  eonfider  with  himfelf,  that 
fince  the  author  of  nature  ufually  obferves  the  fame  frame  and 
ftru&ure  in  a  great  variety  of  his  creatures 5  perhaps,  the  fine 
membranes,  with  which  every  mufcular  fibre  is  invefted,  and 
which  are  provided  with  a  vaft  number  of  fmall  vefiels,  might 
convey  nourifhment  in  the  fame  manner*  thro5  every  carnous 
fibre  in  a  healthful  body. 

In  this  view  he  cut  off  fome  very  fmall  thin  flices  from  the 
fieih  of  an  ox,  direbfly  acrofs  the  length  of  the  fibres,  and 
placing  them  upon  glades,  and  moiftening  them  with  clean 
rain-water,  he  obferved  them  with  a  very  good  microfcope, 
and  continued  viewing  them  fo  long,  till  the  fieihy  fibres  be¬ 
gan  to  grow  dry :  He  then  obferved,  that  in  fome  places  the 
exceeding  fmall  and  fine  vefifels,  which  compofed  the  mem¬ 
branes  that  inclofe  the  ilefhy  fibres,  were  broken  off  from  the 
faid  fibres,  by  the  unequal  ihrinking  of  the  thin  ilice  of  fieih 
upon  the  plate  of  the  microfcope.  At  the  fame  time  he  ob- 
ierved  fome  other  of  thefe  fmall  vefifels,  which  were  lomewhaC 
ftronger  than  the  former,  and  were  not  broken  off  from  the 
fie/Jfy  fibres  $  but  yet  were  ftretched  and  drawn  from  them  to 
the  diftanoe  of  the  diameter  of  a  blood  globule.  Fie  likewife 
obferved  fome  fiefhy  fibres,  which  adhered  fo  clofe  to  other 
fibres,  that  the  lmall  vefifels  of  communication  were  not 
broken  off  or  ftretched  5  fo  that  nothing  was  to  be  feen  there, 
but  only  the  membrane  encompafling  the  fibres. 

He!  ikewife  placed  before  the  fame  microfcope  feveral  other 
fie/hy  fibres,  which  he  had  feparated  lengthways  from  the  fieih 
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of  an  ox :  In  each  of  thefe  he  obferved  a  great  many  ftnall 
apertures,  by  which  he  judged,  that  the  fmall  veffels  of  the 
membranes  had  entered  the  fibres  5  and  moiftening  them  with 
water,  no  fooner  was  the  little  moilture,  left  in  thofe  aper¬ 
tures/  evaporated  then  he  could  fee  them  very  plain  and 

In  order  to  examine  into  the  truth  of  this  hypothefis, 
M  Leewenboeck  pricked  his  thumb  with  a  fine  needle,  and 
placed  a  little  blood  upon  the  glafs,  where  the  fiefhy  fibres 
lav,  in  order  to  obferve  with  his  microfcope  the  proportion  be¬ 
tween  the  diameters  of  a  globule  of  blood  and  of  the  afore- 
faid  apertures,  which  he  had  obierved  in  a  fibre.  And  it  was . 
found  that  the  diameter  of  a  blood-globule  was  four  times  as 
large  as  that  of  one  of  thefe  apertures  3  and  if  fo,  then  ac¬ 
cording  to  the  known  rule,  a  globule  of  blood  muft  be  divided  i 
into  64  parts,  before  it  can  enter  one  of  thefe  apertures  m  a 

This  difcovery  feemed  very  furprifing  to  M.  Leewenhoeck  j, 
and  he  is  apt  to  think,  that  it  will  be  very  difficult  to  penetrate: 
any  farther  into  the  hidden  ftruflure  of  the  mufcular  fibres, 
and  the  manner  in  which  they  receive  their  nourifhment. 

M.  Leewenhoeck  having  in  a  former  Jranfattion  averted, 
that  the  mufcular  fibres  are  compofed  of  long  fmall  filaments,  , 
he  was  follicitous  to  difcover  whether  thefe  fmall  filaments, 
which  compofe  a  carnous  fibre,  might  not  really  be  lb  many, 
fmall  veffels :  With  this  defign  he  took  part  of  the  flefh  of  a; 
whale,  he  had  kept  fome  years  by  him  ;  and  cutting  it  into: 
very  thin  flices  difealy  acrofsthe  fibres,  and  having  moifiened 
thefe  thin  flices  with  fair  water,  he  placed  them  upon  feveral 
Gaffes,  and  before  feveral  microfcopes;  when  he  obferved,?^ 
that  what  he  had  formerly  taken  for  fmall  threads  or  filament^ 
were  in  reality  exceeding  fmall  veffels.  He  then  cut  part  oi 
the  whales’s  flefh  lengthways,  in  order  to  difcover  the  veffels, 
which  convey  the  nutritious  juice  out  of  the  membranous  into 
the  mufcular  fibres  5  which  veffels  then  appeared  to  him  ver> 

numerous  and  very  diltma.  ,  n  n  f  r , 

He  afterwards  thok  another  piece  of  the  nefii  ot  a  very  tat 
ox,  which  he  cut  thro*  tranfverfely,  and  looking  upon  it  with 
fome  of  his  belt  microfcopes,  he  could  plainly  fee,  that  how 
fmall  foever  thefe  fibres  were,  they  were  drill  vafcular;  for,  he 
could  fee  the  light  thro*  the  apertures  of  thefe  veffels,-  as  he 
had  done  before  in  thofe  of  a  whale  5  but  if  he  happened  tc 

cut  the  fibres  never  fo  little  obliquely,  indead  oi  cutting 

dire  ah 
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directly  acrofs  their  length,  the  light  was  not  to  be  feen  thro’ 
them. 

He  had  in  a  drawer  the  hinder  quarter  of  a  moufe,  that  had 
lain  there  fome  years  3  from  the  largeft  mufcle  of  which  he 
cut  off  tranfverfely  fome  fniall  flices,  as  thin  as  polfible  :  Then 
placing  thefe  before  his  microfcope,  he  not  only  obferved,  that 
the  carnous  fibres  were  of  the  lame  thicknefs  with  thofe  of  an 
0x5  but  belides,  he  could  obferve  the  apertures  of  the  veffels, 
compofing  the  carneus  fibres,  as  plainly  as  in  the  flefh  of  a 
whale  j  The  veffels  in  the  mufcular  fibres  of  a  whale  are,  it 
is  true,  fix  times  more  in  number  than  in  thofe  of  an  ox  or  a 
moufe,  but  then  the  fibre  of  a  whale  is  alio  fix  times  as  thick 
as  the  other. 

Hereupon  he  confidered  after  what  manner  the  veffels,  of 
which  the  mufcular  fibres  moftly  confift,  received  their  nou- 
rifhment  from  the  veffels  of  the  membranes 3  fince  the  mufcu¬ 
lar  fibres  when  at  reft  have  feveral  alternate  corrugations,  by 
which  he  judged,  that  the  veffels  in  the  fibres  mull  have  their 
(ides  preffed  together  and  their  cavities  clofed  up  :  But  if  we 
recoiled,  that  in  walking  a  man  may  move  both  his  feet  up¬ 
wards  of  3600  times  in  an  hour  (for,  he  may  make  two  fteps 
in  the  time  of  one  puliation  of  the  artery)  and  that  in  that 
fpace  of  an  hour  the  mufcular  fibres  mult  be  fo  many  times 
dilated  and  contracted,  and  will  therefore,  require  confider- 
abie  fupplies  3  we  fhall  likewife  find,  that  this  is  fufficiently 
provided  for,  fince  upon  every  extenfion  of  the  mufcle,  the 
apertures  of  thofe  fmall  veffels  are  free  and  open  for  the  con¬ 
veyance  of  nourilhment  into  the  fibres. 

Experiments  relating  to  the  rejiflance  of  Fluids  3  by  !Z)n  De“ 
faguliers.  Phil.  Tranfi  N°  367.  p.  142. 

ON  the  30.  of  March ,  1721.  Dr.  Defaguliers  took  a  ball 
of  gold  an  inch  in  diameter,  that  had  a  fmall  Hem  of 
the  fame  metal,  with  a  place  thereon  to  fallen  a  firing  to 3  and 
having  fufpended  it  by  a  filken  thread,  too  ftrong  to  lengthen 
by  ftrefehing  3  he  made  the  diftance  between  the  center  ot  the 
ball  and  the  point  of  fufpenfion,  equal  to  12,5  inches  3  then 
caufing  the  ball  to  vibrate  in  atrough  full  of  water  (which 
had  an  upright  piece  of  wood  in  the  middle  of  one  fide,  with 
pins  or  keys  from  which  the  ball  hung,  that  the  center  oi  fuf¬ 
penfion  might  always  be  in  the  fame  place)  he  obferved  by 
looking  from  a  pin  on  one  fide  of  the  trough  to  a  mark  made 
oppofice  to  it  on  the  other  fide,  whereabouts  the  firing  of  the 
'  M  z  '  pendulum 
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pendulum  (juft  above  the  farface  of  the  water,  in  which  thg 
hall  was  quite  immferfed)  went  after  14  vibrations  5  and  by 
another  pin  and  oppoiite  mark,  he  alfo  obferved  where  it  went 
to,  after  28  vibrations.  Taking  oat  the  water,  he  filled  the 
trough  with  mercury  ;  the  length  of  the  pendulum,  the  point 
of  iufpenfion  and  all  other  things  remaining  as  before ;  then 
letting  go  the  ball  in  the  mercury  from  the  fame  place  whence 
it  was  let  down,  when  the  trough  was  full  of  water  (which 
was  marked  by  a  firing  ftretched  acrofs  to  prevent  miftakes) 
after  one  entire  vibration,  it  came  very  little  fhort  of  the  fame 
mark,  as  it  came  to  in  water,  after  14  vibrations  $  and  when 
it  vibrated  twice  in  mercury,  it  came  to  the  fame  place  it  had 
done  after  between  26  and  28  vibrations  in  water  $  and  thus  it 
did  exa&ly  leveral  times. 

Afterwards  filling  with  mercury  an  upright  copper  pipe  of 
four  inches  diameter  to  the  height  of  three  foot  10  inches,  and 
fufpending  the  golden  ball  therein  by  a  fhort  firing  about  an 
inch  long  5  fo  as  to  have  the  ball  juft  immerfed  undecthe  mid¬ 
dle  of  the  farface  of  the  mercury  ;  he  caufed  it  to  be  let 
down  fuddenly,  and  obferving  how  long  it  was  falling  down  to 
the  bottom  of  the  tube,  he  found,  that  the  experiment  was 
difturbed  by  the  ball’s  ftriking  againfi  the  fides  of  the  tube, 
which  retarded  the  fall  of  the  ball,  and  the  more  fo,  the  oftener 
the  ball  ftruck.  When  the  ball  was  leaf!  retarded,  it  was  only 
two  feconds  and  \  in  falling,  which  muft  be  taken  as  the  true 
time  of  the  fall  of  the  ball  in  a  height  of  quickfilver,  equal 
to  3  foot  10  inches  5  becaufe  when  he  tried  the  experiment : 
again  at  home  the  1.  of  April  following,  the  ball  fell  in  the 
mercury  once  or  twice  without  ftriking  the  fides  of  the  tube1 
at  all,  but  not  in  Ids  time  than  two  feconds  and  f. 

He  alio  repeated  the  other  experiments  at  home,  making; 
the  golden  pendulum  39,2  inches  long,  fo  as  to  make  it  vibrate; 
but  once  in  a  fecond  ;  and  then  he  found,  that  it  would  vibrate 
fwe  or  fix  times  in  the  mercury,  before  the  vibrations  became 
fo  fmall  as  not  to  be  obferved  $  and  then  the  firft  vibration  in 
the  mercury  ended  very  near  where  the  14th  in  water  had 
clone}  the  fecond  in  mercury  ended  where  the  27th  in  water • 
bad  done;  and  obferving  the  third  vibration  in  mercury,  it! 
ended  exadly  at  the  mark,  where  the  40th  in  water  ended  5 
and  this  was  obferved  by  feveral  perfons  befides. 

Then  the  Dr.  weighed  14  penny-weight  of  the  mercury  (in 
which  he  made  the  experiments)  firft  in  the  air,  then  in  water, 
whpre  it  loft  only  one  penny -weight  and  one  grain  of  its 

weight  $ 
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weight  3  that  is,  it  weighed  in  air  336  grains  and  in  water  3113 
lb  that  its  fpecific  gravity  was  to  that  of  water  as  13,44  to  1. 

As  to  the  golden  ball  that  had  varnifh  and  cement  upon  it  to 
keep  the  mercury  from  finking  into  it,  he  found  it  weigh  as 
follows  $ 

oz.  dwt.  gr. 

In  mercury  x  00  18  or  498  grains 

In  water  5  01  00  or  2424  gr. 

In  air  5  07  09  or  2577  gr. 


Dr.  !De/agulkrs  took  the  wire  and  pendulum  of  a  long  pen¬ 
dulum-clock  5  and  having  fatten’d  the  golden  ball  at  the  end 
of  the  wire  under  the  pendulous  weight  that  ferved  for  the  clock, 
in  order  to  make  the  vibrations  of  the  golden  ball  in  the  mercury 
continue  longer  ^  he  did  not  find  it  keep  on  its  motion  above  a 
fwing  or  two  the  longer  for  it  3  nor  did  a  round  ball  of  lead, 
placed  upon  the  faid  wire,  jufi:  above  the  furface  of  the  mercury 
avail  anymore  5  and  as  he  found  fome  inconveniencies  in  thele 
two  kfl  ways  of  making  the  experiment  he  rather  chofe  to  rely 
upon  thofe  made  with  the  golden  ball  fufpended  by  a  filken 
thread  of  39,2  inches  long,  meafuring  from  the  point  of  fufpem 
fion  to  the  center  of  the  ball. 

An  Account  of  the  Poifon-wood-tree  in  New-England  5  by 
Mr.  Dudley.  Phil;  Tranf.  N°  367.  p.  145. 

TH  E  poifon-wood-tree  grows  only  in  fwamps  or  low  wet 
grounds,  and  is  fomewhat  like  a  fmall  afh,  but  much 
more  like  a  fumach  ?  and,  therefore,  is  by  fome  called  the 
fucamp  fumach  5  for,  its  twigs,  leaves  and  lhape  are  exa&ly  like 
the  fumach  3  and  it  likewife  bears  a  dry  berry. 

It  never  grows  bigger  than  a  man’s  leg,  nor  taller  than  alder  3 
I  but  fpreads  much,  and  there  are  feveral  together,  especially  about 
the  ftump  or  roots  of  one  that  is  cut  down  $  as  it  is  of  a  quick 
growth,  fo  it  does  not  laft  long  3  the  infide  of  the  wood  is  yellow 
and  very  full  of  juice,  as  glutinous  as  honey  or  turpentine  3  the 
wood  itlelf  has  a  very  ftrong  unfavory  iinell,  but  the  juice  fiinks 
as  bad  as  carrion. 

As  to  its  poifonous  quality  3  it  mull  be  obferved  1.  That  it 
poifons  two  ways,  either  by  the  touch  or  by  the  fmell  3  the  lcent 
of  it,  when  cut  down  in  the  woods  or  on  the  fire,  being  poifonous 
to  a  very  great  degree :  One  of  Mr,  ^Dudley’s  neighbours  was 
blind  for  above  a  week  together,  with  only  handling  it  3  and  a 

Gentle- 
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Gentleman  in  the  country,  fitting  by  his  fire  fide  in  winter,  was 
fwelled  for  feveral  days  with  the  fmoke  or  flame  of  fome  poifon- 
wood,  that  was  in  the  fire.  2.  It  has  this  efFedt  only  on  fome  par¬ 
ticular  perfons  and  conflitutions  5  for,  Mr.  j Dudley  has  feen  nis? 
own  brother  not  only  handle  but  chew  it  without  any  harm  at 
ail  5  and  fo  by  the  fame  fire  one  fhall  be  poifoned  and  another? 
not  at  all  affedied.  3.  This  fort  of  poifon  is  never  mortal,  and! 
will  go  off  in  a  few  days  of  itfelf,  like  the  fling  of  a  bee  5  buts 
generally  the  patient  applies  plaintain- water,  or  lallet-oil  and l 
cream.  4.  As  to  its  operation  ;  within  a  few  hours  after  the  per- 
fon  is  poifoned,  he  feels  an  itching  pain  that  provokes  a  fcratch- 
ing,  which  is  followed  by  an  inflammation  and  fwelling  5  fome- 
times  a  man’s  legs  only  have  been  poifoned  and  run  with  water. 

Mr.  ‘Dudleys  neighbour  that  was  fo  badly  poifoned  withi 
handling  it,  told  him  one  thing  very  remarkable  of  the  wood,, 
and  that  is,  that  when  he  touched  it,  he  plainly  perceived  it  to 
differ  from  the  other  wood  he  was  throwing  up  into  his  cart  5  for, 
it  was  as  cold  as  a  piece  of  ice  5  and  he  withal  allured  him,  he 
could  diftinguifh  it  blindfold,  or  in  the  dark  from  any  other 
wood  in  the  world,  by  its  coldnels:  He  farther  told  Mr.  Dudley , 
that  he  felt  an  itching  in  a  few  hours  after  he  had  handled  the 
wood,  but  that  the  fwelling  did  not  come  on  till  about  three 
days  after. 


A  farther  Account  of  the  fame  Tree  5  ly  iZ)r.  William  She- 
rard.  Phil.  Tranf.  K°  567.  p.  147. 


The  account  Dr.  Sherard  had  of  the  poifon-tree  from 
Mr.  More  (which  probably  he  had  from  Mr.  Dudley)  is 
as  follows. 

The  poifon-tree  grows  to  the  bignels  of  an  alder,  the  wood  is 
as  cold  as  ice  ^  when  laid  on  the  fire,  at  which  five,  or  fix  perfons 
fit,  lome  will  fall  a  fwooning,  fainting  or  yawning  for  fome  days  $ 
others  only  for  a  few  hours  j  and  others  of  the  company  are  not 
at  all  affo&ed:  Mr.  More  could  handle,  cut  and  burn  it  without 
any  hurt ;  and  fo  it  is,  with  ieveral  others,  he  fuppofes,  accord¬ 
ing  to  their  feveral  conflitutions  :  It  was  never  known  to  kill  any 
body,  only  to  do  hurt  to  lome  perfons. 

Mr.  More  calls  it  a  water-ihrub  :  It  is  a  fpecies  of  toxicoden¬ 
dron,  tho*  not  mentioned  by  Dr .Tournefort  in  his  Inftitutions 
p,  610  5  but  Dr.  Sherard  takes  it  to  be  arbor  Americana  alatis 
foliis ,  fucco  laffieo  venenata,  Tluknet .  Almag.  45.  Tab*  145' 
JPig-  1.  which  is  a  fpecies  of  toxicodendron ,  that  grew  formerly 
&£  Cbelfea  garden.  What  makes  Dr.  Sherard  take  it  to  be  this 
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is  Mr.  Dudley's  faying  it  is  like  a  fumachy  and  that  it  is  by  fbme 
called  the  fwamp-futnach  3  this,  in  its  manner  of  growing  and 
alated  leaves,  very  much  relembles  the  f am  etch  or  rhus  3.  the 
fruit  is  a  white  roundilh  dry  berry,  growing  in  clufters  3  and  fo, 
like  that  of  toxicodendron  triphyllon  folio  fmuato ,  pubefeente , 
Inft,  R.herb.  61 1.  Heder<e  trifoli a  Canadenfi  affinis  planta: 
Arbor  venenata  quor undam  H.  R .  Paris  3  as  fcarce  to  be  diftin- 
guifhed  from  it. 

An  Account  of  a  new  Method  in  New-England  for  difeover- 
ing  where  the  Bees  Hive  in  the  IV oods,  in  order  to  get 
their  Honey  5  by  Mr .  Dudley.  Phil.  Tranf.  N°  367. 
p.  148. 

THE  hunter  In  a  clear  fun-fhiny  day  takes  a  plate  or 
trencher  with  a  little  fhgar,  honey  or  molofles,  Ipread 
thereon  3  and  when  got  into  the  woods,  he  lets  it  down  on  a  rock 
or  flump  :  This  the  bees  loon  find  out  3  for,  it  is  generally  fup- 
poled,  that  a  bee  will  fmell  honey  or  wax  at  above  a  mile’s 
diflance :  In  a  box  or  other  conveniency  the  hunter  lecures  one  or 
more  of  the  bees,  as  they  fill  themfelves  5  and  after  a  little  time* 
he  lets  one  of  them  go  (for,  when  one  goes  home  from  the  fugar- 
plate,  he  returns  with  a  confiderable  number  from  the  hive)  ob- 
ierving  very  carefully  the  courfe  the  bee  fteers  3  for,  after  he  rifes 
in  the  air,  he  flies  diredly  on  upon  a  flrait  courfe  to  the  tree 
where  the  hive  is. 

For  this  purpole  the  hunter  carries  with  him  his  pocket-com- 
pafs,  his  rule  and  other  implements  with  a  fheet  of  paper  5  and 
lets  down  the  courfe,  fuppofing  it  weff,  or  any  other  point,  and 
by  this  he  is  fure  the  tree  mud  be  fomewhere  in  a  weft  line  from 
where  he  is  3  but  he  wants  to  know  the  exaff  diftance  from  his 
ftation:  In  order  to  determine  that,  he  makes  an  offset,  either 
fouth  or  north  (fuppofe  north)  an  hundred  perches  or  rods  (if  it 
be  more,  it  will  ftill  be  more  exa£!  3  becaufe  the  angle  will  not 
be  fo  acute)  then  he  lets  go  another  bee,  obferving  his  courfe  alio 
very  carefully  3  for,  this  bee  being  loaded,  will,  as  the  firft  (after 
he  is  mounted  a  convenient  height)  fly  dire£idy  to  the  hive  ;  this 
fecond  courfe  (as  it  mu  ft  be  called)  the  hunter  finds  to  he  lbuth, 
54  degrees  weft  3  then  there  remains  nothing  but  to  find  out, 
where  the  two  courfes  interfe£l  or  which  is  the  fame  thing,  the 
diftance  from  B  to  A  or  from  C  to  A,  as  in  Pig.  <>,  Plate  3  V. 
for,  there  the  honey' tree  is. 

For 
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For  which  reafon,  if  the  eourfe  of  the  iecond  bee  from  C  had 
been  fouth  weft  and  by  fouth,  vfe.  to  D  5  then  the  hive-tree 
inuft  have  been  there  5  for,  there  the  lines  are  found  to  interfedf. 

All  this  is  founded  on  the  ftrait  or  dire&  motion  of  bees,  when 
bound  home  with  their  honey  $  and  this  is  found  to  be  certain  by 
the  obfervation  and  experience  of  the  hunters  every  year  3  efpe- 
cially,  fince  this  mathematical  way  of  finding  honey  in  the  woods 
,  has  been  uled  with  fuch  fuccefs. 

All  the  bees  they  have  in  their  gardens  or  woods,  and  which 
now  are  in  great  numbers,  are  the  produce  of  fuch  as  were 
brought  in  hives  from  England ,  near  a  hundred  years  ago,  and 
not  the  natural  produce  of  this  part  of  America  $  for,  the  firft 
planters  in  New-England  never  obferved  a  bee  in  the  woods,  till 
many  years  after  the  country  was  fettled :  But  what  proves  it  be¬ 
yond  difpute  is,  that  the  Aborigines  (the  Indians )  have  no  word 
in  their  language  for  a  bee,  as  they  have  for  all  animals  what- 
foever  proper  to,  or  aboriginally  of  the  country  $  and,  there¬ 
fore,  for  many  years  they  called  a  bee  by  the  name  of  Englifi - 
man's  fly. 

They  formerly  ufed  to  find  out  honey  in  the  woods,  by  fur- 
p  riling  and  following  one  bee  after  another  by  the  eye,  till  at 
length  they  found  out  where  the  bees  hived. 

It  is  obfervable,  that  when  bees  fwarro,  they  never  go  to  the 
northward,  but  to  the  fouthward,  or  to  a  point  inclining  that 
way. 


An  Account  of  the  Moofe-deer  in  America  5  by  the  Same* 

Phil.  Tranf.  N°  368.  p.  1 65. 


The  moofe  is  an  animal,  not  only  proper,  but  thought  pe¬ 
culiar  to  North  America  and  one  of  the  nobleft  creatures 
of  the  foreft :  The  Aborigines  have  given  him  the  name  of 
moofe*,  Moostik  in  the  plural. 

There  are  two  forts  of  moofe ;  the  common  light  grey  moofe  and 
the  large  or  black  moofe:  The  former  the  Indians  call  Warn - 
foofe  5  they  are  more  like  the  ordinary  deer,  fpring  like  them 
and  herd  fometimes  to  the  number  of  30  together. 

The  black  moofe  is  chief  of  the  deer  kind  3  has  feveral  things 
in  common  with  other  deer  5  differs  in  feveral  things,  but  in  all 
very  fuperior  to  them  :  The  moofe  is  fhaped  much  like  a  deer, 
parts  the  hoof,  chews  the  cudd,  has  no  gall,  his  ears  large  and 
ere& :  The  hair  of  the  black  moofe  is  a  dark  grey  3  as  alio  the 
ridge  of  his  back  to  10  and  12  inches  long,  of  which  the  Indians 

make 


Royal 


Society. 


tnake  good  belts  5  he  has  a  very  fhort  bob-rail  •  Mr.  Neal  in  his 
hiflory  of  this  country,  fpeaking  of  the  moofe ,  fays  they  have  a 
long  tail  3  but  he  is  miftaken  as  to  his  account  of  other  things 
befides  the  moofe . 

The  hunters  have  found  a  buck  or  fagg-moofe ,  14  fpans  high 
from  the  withers,  reckoning  nine  inches  to  a  fpan  3  a  quarter  of 
his  venifon  weighed  upwards  of  200  pounds :  A  doe  or  hind  of 
the  black  moofe  of  the  fourth  year  was  killed  within  two  miles  of 
J5 'ofton,  which  from  the  nofe  to  the  tail  meafured  between  10  and 
ii  feet  3  and  wanted  an  inch  of  leven  foot  in  height. 

The  horns  of  the  moofe ,  when  full  grown,  are  between  four 
and  five  foot  from  the  head  to  the  tip,  with  fievpn  fhoots  or 
branches  to  each  horn,  and  they  generally  fpread  about  fix  foot ; 
When  the  horns  come  out  of  the  head,  they  are  round  like  an 
ox’s  horns  5  about  a  foot  from  the  head,  they  begin  to  grow  a 
palm  broad  and  further  up  dill  broader,  of  which  the  Indians 
make  good  ladles  that  will  hold  a  pint  :  When  a  moofe  goes  thro" 
a  thicket  or  under  the  boughs  of  trees,  he  lays  his  horns  back  on 
his  neck,  not  only  that  he  may  make  his  way  the  eafier  5  but  to 
cover  his  body  from  the  bruiie  or  lcratch  of  the  wood  :  Thefe 
huge  horns  are  Ihed  every  year  :  The  doe-moo/e  has  none  of  thefe 
horns. 

A  moo/e  does  not  fpring,  or  rife  in  going,  as  an  ordinary  deer, 
but  Ihoves  along  fide  ways,  throwing  out  his  feet,  much  like  a 
horfe  in  a  racing  pace  :  One  of  thele  large  black  moofe  has,  in 
his  common  walk,  been  feen  to  flep  over  a  gate  or  fence  five  foot 
high.  After  you  unharbour  a  moofe ,  he  will  run  a  courfe  of  20 
or  30  miles,  before  he  turns  about  or  comes  to  a  bay  3  when  they 
are  chafed,  they  generally  take  to  the  water  3  the  common  deer, 
for  a  fhort  fpace,  are  Iwifter  than  a  moofe  3  but  then  a  moofe  loon 
outwinds  a  deer. 

The  fle/li  of  a  moofe  is  excellent  food  3  and  tho’  it  be  not  fo 
delicate  as  common  venifon,  yet  it  is  more  fubftantial  and  will 
bear  faking :  The  nofe  is  reckoned  a  great  dainty  3  Mr  .Dudley 
eat  feveral  of  them  and  found  them  to  be  perfect  marrow:  The 
Indians  told  him,  they  could  travel  three  times  as  far  after  a 
meal  of  moofe ,  as  after  any  other  flefh  of  the  fared. 

^  The  black  moofe  are,  not  very  gregarious,  not  above  four  or 
five  being  found  together  3  the  young  ones  keep  with  the  dam  a 
full  year. 

A  moofe  calves  every  year  and  generally  brings  two :  The 
moofe  bring  forth  their  young  ones  Handing,  and  the  young  fall 
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from  the  dam  upon  their  feet:  The  time  of  their  bringing  forth 
is  generally  in  April.  Job.  cap.  39.  v.  1,  2,  3.  Canfl  thou 
mark  when  the  hinds  %  calve-,  or  knowefl  thou  the  time  when 
they  bring  forth?  They  bow  themfelves>  they  bring  forth 
their  young  ones ,  they  caft  forth  their  for  rows. 

The  moo/e  being  very  tall  and  having  fhort  necks,  do  not 
graze  on  the  ground,  as  the  common  deer,  neat  cattle,  &c. 
do  3  and  if  at  any  time  they  eat  grafs,  it  is  the  top  of  that 
which  grows  very  high  or  on  deep  riling  ground.  In  the  hum¬ 
mer  they  feed  on  plants,  herbs  and  young  Ihrubs,  that  grow 
on  the  land  3  but  moftly  and  with  greatefl  delight  on  water- 
plants  3  efpecially  a  fort  of  wild  colts-foot  and  lilly,  that 
abound  in  the  ponds  and  by  the  fides  of  the  rivers  3  and  for 
which  the  moofe  will  wade  far  and  deep  5  and  by  the  noife 
they  make  in  the  water,  the  hunters  often  difeover  them:  In 
the  winter  they  live  on  browfe,  or  the  tops  of  bullies  and 
young  trees 3  and  being  very  tall  and  ftrong,  they  will  bend 
down  a  tree  as  big  as  a  man’s  leg  3  and  where  the  browfe  fails 
them,  they  will  eat  off  the  bark  of  fome  forts  of  trees,  as  high 
as  they  can  reach:  They  generally  feed  in  the  night,  and  lye 
Rill  in  the  day. 

The  {kin  of  the  moofe,  when  well  drefs’d,  makes  excellent 
buff;  the  Indians  make  their  fnow-lhoes  of  them:  Their  way 
of  dreffing  it,  which  is  reckoned  very  good,  is  this  3  after 
they  have  hair’d  and  grain’d  the  hide,  they  make  a  lather  of 
the  moofe's  brains  in  warm  water  3  and  after  they  have  foak’d 
the  hi  die  for  iome  time,  they  ftretch  and  fupple  it. 

Some  Remarks  on  the  Allowances  to  be  made  in  _  Agronomi¬ 
cal  Obfer  vat  ions  for  the  RefraBion  of  the  Air,  together 
with  an  accurate  Table  of  RefraBion  s  3  by  2Jr.  Halley. 
Phil.  Tranf.  N°  368.  p.  169. 

WER  E  the  medium  of  our  air  much  more  in  quantity 
or  the  force  of  gravity  much  greater  than  it  is  3  or  in  a 
word,  were  the  refraHive  power  of  the  air  much  more  fen- 
iible  than  we  find  it,  nothing  could  have  been  a  greater  impe¬ 
diment  to  difcoveries  inallronomy :  lor,  all  objeHs  appearing 
by  refraction  higher  than  they  really  are,  till  luch  time  as  the 
laws  and  quantity  of  that  refraction  had  been  afeertain’d,  it 
would  have  been  impoffible  to  have  been  fecure  of  the  true 
place  of  any  celeftial  objedl.  But  as  it  falls  out  to  be  fo  little, 
that  none  but  nice  inftrume'nts  can  perceive  its  effcHs,  it  was 
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si©t  difcover’d  to  be  any  at  all,  till  Bernard  Walt  her' 5  time, 
about  the  year  15005  nor  brought  to  any  fort  of  rule  till  Tycho 
Brahe-?  nor  afcertained,  till  Sir  Ifaac  Newton  made  the  firft 
accurate  tables  of  it.  The  curve  which  a  beam  of  light  def- 
cribes,  as  it  approaches  the  earth,  is  one  of  the  molt  perplext 
and  intricate  that  can  well  be  propos'd,  as  Dr.  Brook  Taylor 
has  Ihewn  in  the  laft  proposition  of  his  Methodus  increment 
torum . 

By  this  table  it  follows,  that  the  ratio  of  the  fine  of  the 
angle  of  incidence  to  that  of  the  refracted  angle,  increafing  as 
the  beam  approaches,  makes  a  very  notable  difference  in  the 
true  place  of  an  object  near  the  horizon,  but  in  objeCh  that 
are  much  elevated,  the  refraClions  become  fmall,  and  their 
differences  l'carce  exceed  a  fecond  in  each  degree  5  fo  that  they 
are  much  the  fame,  as  if  the  incident  and  refraCled  angles 
were  on  the  furface  of  a  fphere  of  air  of  the  fame  uniform 
denfity,  clofe  adjoining  to  the  eye. 

When,  therefore,  the  Bars  are  20  degrees  or  upwards  ele¬ 
vated  above  the  horizon,  we  may  take  it  for  granted,  without 
fenfible  error,  that  the  fines  of  the  true  and  apparent  diftances 
from  the  vertex,  are  in  the  fame  conftant  ratio  :  Hence  it  will 
appear,  that  the  diftances  of  all  the  ftars  are  feen  lefs  than 
they  really  are,  in  whatever  pofition  they  are  taken  5  and  that 
mo  lefs  than  a  fecond  in  each  degree  of  the  diftancej  that  is, 
a  diltance  of  30  degrees,  for  example,  is  contracted  at  lea  ft  fo 
many  feconds3  and  one  of  60  degrees  no  lefs  than  a  minute, 
if  the  diftances  be  taken  by  an  inftrument,  truly  divided  :  So 
ithat  when  Hevelius ,  to  fhew  the  exa&nefs  of  his  obfervations, 
brings  eight  diftances,  as  taken  by  his  lextant,  which  exaCtly 
’compleat  the  circle,  both  in  Long,  and  R.  Afcenf  the  confe- 
quence  is  really  quite  oppofite  to  his  defign  5  for,  if  thole  dif¬ 
tances  were  the  true  ones,  they  being  all  contracted  by  appear- 
ling  thro’  a  refraCting  medium,  the  fum  of  the  eight  differences 
Both  of  Long,  and  R.  Afcenf  ought  to  fall  fhort  of  a  whole 
circle  or  3 60  degrees  by  at  leaft  fix  minutes:  So  that  Dr. 
j Halley  is  apt  to  think,  that  the  60  degrees  of  Hevelius? s  fextant 
wanted  about  a  minute  of  its  true  quantity. 

Such  an  allowance  as  this  may,  perhaps,  be  a  proper  expe¬ 
dient,  to  avoid  accounting  for  refraCtion  in  celcftiai  oblerva- 
tions,  provided  the  objects  be  nearly  parallel  to  the  horizon, 
or  at  a  good  height  above  it:  For,  all  diftances  of  ftars,  when 
parallel  to  the  horizon,  by  the  fame  conftant  quantity  are  con- 
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traced  by  refra&ion,  (be  they  high  or  low)  that  is,  by  about 
one  fecond  in  each  degree;  the  chords  of  the  arches  of  the 
real  and  vifible  diftances  being  always  in  the  fame  ratio  as  is 
the  fine  of  the  angle  of  incidence  to  that  of  the  refraCted 

smote. 

And  this  is  the  cafe  wherein  the  refraction  of  the  air  doesleaft 
a££e&  the  diftances  of  theftars;  which  diftances  are  ftill  more 
and  more  contracted,  as  they  are  nearer  to  a  perpendicular 
fituation  :  So  that  a  diftance,  for  example,  of  30  degrees  loies 
but  half  a  minute  in  a  horizontal  flte  5  but  if  the  one  itar  be 
20  degrees  high,  and  the  other  50,  it  will  be  leffened  by  above 
three  times  as  much ;  or  by  1  minute  41  feconds :  If  the  one 
be  30  and  the  other  60  degrees  high,  the  fame  diftance  will 
appear  lefs  than  30  degrees  by  about  one  minute  ;  the  diffe¬ 
rence  ftill  decreafing,  as  the  objeCts  are  more  elevated  above 
the  horizon :  But  in  all  cafes  to  account  for  the  effeCf  of  the  re- 
fraClion  on  the  diftances  of  the  ftars,  requires,  befides  fome 
trigonometrical  calculation,  the  help  of  the  above-mentioned 
table,  hereto  fubjoin’d,  and  fuch  as  Dr.  Halley  had  it  from 
its  great  author,  Sir  Jfaac  Newton, 
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A  Table  of  the  Ref  rations  of  the  ft  an  for  their  apparent 

altitudes , 


app.  aid. 
deg.  min 
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m.  fee. 
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in.  fee. 
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52 
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18  22 

23 

2  5 

53 
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55 
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26 
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27 
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59 
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60 

0  31 

5  3° 

8  21 

31 

1  28 

61 

0  30 

6  0 

7  45 

32 

1  25 

62 

0  28 

6  3° 

7  H 

33 

1  22 

63 

0  27 

7  ° 

6  47 

34 

1  19 

64 

0  26 

7  30 

6  22 

35 

1  16 

65 

0  25 

8  0 

6  0 

36 

1  13 

66 

0  24 

8  30 

5  4° 

37 

1  11 

67 

0  23 

9  0 

5  22 

38 

1  8 

68 

0  22 

19  3° 

5  6 

39 

i  6 

69 

0  21 

10  0 

4  52 

40 

1  4 

7° 

O  2g 

1 1  0 

4  27 

1 

1  2 

71 

O  19 

1 2  0 

4  5 

42 

1  0 

72 

O  18 

13  0 

3  47 

43 
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45 
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75 
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Vhe  Variation  of  the  Magnetical  Compafs  in  the  Pacific^ 
Ocean 4  by  Capt .  Rogers;  ‘with  Remarks  thereon 5  by 
‘Dr.  Halley.  Phil.  Tranf  N°  368'  p.  173- 

IN  1709*10  Capt.  Woods  Roger 5,  having  travers’d  the  Great 
South-feet  or  Racifick  Ocean ,  fee  down  the  variations  of  the 
magnetical  corapais  in  his  paffage  from  Cape  St.  Lucar  in 
Calefornia  to  the  ifland  of  Guam  or  Guana ,  one  of  the  Ladro * 
neS)  being  about  feven  hours  or  105  degrees  of  Long.  This 
might  have  been  long  fince  expected  from  Capt.  Dumpier , 
who  had  three  ieveral  times  made  the  tour  of  the  world,  and 
thrice  gone  this  very  fame  track. 

It  were  to  be  wifh’d,  that  the  French ,  who  have  had  fre¬ 
quent  opportunities  of  doing  it,  would  give  us  an  account 
of  the  variations  they  haye  found  in  their  voyages  from  Rent 
and  Chili  to  China ;  and  that  the  Spaniards  would  tell  us, 
how  the  needle  varies  at  this  time,  viz.  1721  in  the  north 
part  of  that  great  fea,  thro’  which  they  return  from  the  Ma¬ 
nilla's  to  New  Spain  i  With  thele  helps,  having  three  points  in 
each  curve,  we  might  be  enabled  with  tolerable  certainty  to 
comple&t  the  fyftem  of  the  magnetical  variations,  which 
Dr.  Halley  was  oblig’d  to  leave  unfinifh’d,  as  to  this  part  ot 
the  ocean,  in  his  general  chart  thereof,  for  want  of  the  requi- 
flte  ohfervations. 

The  following  account  is  an  extra£l  from  Capt.  Roger's 
journal;  wherein  the  firil  column  gives  the  correff  Lat.  of 
the  place ;  the  fecond  the  Long,  well  from  London ,  as  efh- 
mated  by  reckoning;  and  the  third  the  variation,  which  in 
this  whefie  track  is  eafterly. 

Variations  obferv'd  in  the  Great  South -Sea ,  from  the  South 
Cape  of  Calefornia  to  the  I/land  of  Guana  or  Guam,  one 
of  the  Ladrones. 


January 

1  7to 

Lat.  N.  cor. 
every  Day. 

Long.  Weft 
from  London , 

Variation 

Eafterly. 

12 

22 

16 

114 

°9 

°3 

00 

21 

18 

1 14 

42 

02 

30 

2q 

24 

1*5 

1S 

02 

50 

15 

19 

25 

115 

45 

02 

50 

18 

56 

1 16 

24 

02 

45 

117 

06 

02 

45 

18 

o° 

1  iy 

30 

02 

*5 

Varf* 
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Variations  oiferv'd  in  the  South-Sea, 


January 

Lat.  N.  cor- 

Long. 

Weft 

Variation 

1709-10, 

re&. 

daily 

from  London. 

Eafterly. 

15 

1 6 

32 

1 1 8 

03 

02 

00 

20 

15 

44 

1 18 

54 

01 

5° 

;  J5 

00 

1 20 

*5 

OI 

30 

22 

H 

49 

1 22 

°5 

01 

10 

14 

36 

124 

25 

00 

5° 

H 

24 

126 

45 

00 

40 

25 

1 4 

H 

129 

o5 

00 

45 

J3 

5° 

131 

23 

00 

50  ; 

1 

23 

29 

132 

58 

01 

00 

13 

29 

534 

45 

01 

10  f 

13 

22 

136 

48 

01 

15  : 

30 

13 

27 

139 

21 

01 

25  : 

13 

32 

142 

07 

ol 

30  : 

Feb.  1 

*3 

32 

5  44 

37 

Ql 

40  i 

13 

36 

147 

32 

01 

50  [ 

*3 

26 

150 

18 

02 

00 

5 

J3 

26 

553 

02 

02 

10  \ 

*3 

26 

mj 

19 

02 

2  5  . 

*3 

26 

1 57 

43 

02 

30  , 

1 3 

25 

160 

31 

02 

50  : 

*3 

4* 

163 

00 

°3 

00 

*3 

41 

165 

18 

03 

20 

10 

13 

44 

167 

26 

03 

30  1 

l3 

36 

169 

56 

03 

45  | 

13 

33 

172 

27 

0  A. 

4 

00  - 

13 

36 

*75 

00 

04 

30  | 

53 

32 

577 

21 

o5 

20 

*5 

53 

40 

179 

28 

06 

30  , 

1 3 

47 

181 

24 

07 

00  , 

13 

54 

183 

22 

07 

30  | 

13 

52 

185 

37 

09 

00 

53 

40 

187 

42 

10 

55 

20 

»3 

28 

189 

49 

1 1 

OO  ! 

53 

21 

1 9 1 

30 

1 1 

3° 

53 

1 2 

*93 

25 

12 

00 

13 

°7 

194 

37 

11 

5° 

13 

10 

595 

55 

1 1 

00 

25 

i3 

03 

197 

51 

10 

00 

13 

00 

199 

°3 

09 

5o 

12 

57 

200 

16 

09 

30  i 

1 2 

54 

202 

20 

09 

00 

March  1 

1 2 

5^ 

204 

12 

08 

40 

53 

04 

206 

06 

08 

20 

Vari 
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Variations  obfertfd  in  the  South-Sea. 


1709-10, 

1 

0 

W’JS 

PJ  CL> 

Long.  Weil 

front  London. 

Variation 

Eafterly. 

March  3 

*3 

°5 

207 

33 

08 

CO 

13 

05 

209 

04 

07 

50 

5 

*3 

02 

21 1 

54 

°7 

30 

13 

07 

212 

42 

07 

10 

13 

07 

214 

07 

07 

00 

13 

03 

215 

08 

06 

50 

13 

08 

217 

1 1 

06 

30 

10 

13 

16 

218 

27 

05 

40 

Ifland  of  Guana 

in  light. 

By  this  it  appears;  that  at  about  250  or  300  leagues  weft 
from  the  fouth  cape  of  Calefornia ,  the  eaffc  variation  diminifhes 
to  about  §  of  a  degree;  that  for  1300  leagues  from  thence,  the 
fame  eafterly  variation  gradually  increases  to  about  12  degrees, 
where  it  becomes  greateft ;  and  that  at  the  ifle  of  Guam ,  500 
leagues  ftill  more  wefterly,  it  is  again  decreas’d  to  five  degrees 
40  minutes. 

As  far  as  this  fingle  inftance  can  dire<ft  us,  the  Dr.  is  apt 
to  think,  that  in  all  that  fpace  of  fea,  lying  to  the  northward 
of  the  track,  between  Japon  and  Calefornia ,  there  prevails 
an  eafterly  variation,  which  is  flill  greater  and  greater,  as  the 
N.  Lat.  increafes:  But  that  to  the  fouthward  of  the  track 
and  especially  to  the  fouthward  of  the  equinoctial,  a  wefterly 
variation  arifes,  of  no  great  extent  or  quantity,  but  which  is 
greateft  about  1000  leagues  weft  from  the  coafts  of  : Vent  and 
Chili ,  about  the  fame  meridians  where  Capt.  Rogers  found 
the  eaft  variation  fmalleft. 

This  is  agreeable  to  the  theory  of  the  variation  laid  down 
by  the  Dr.  in ‘Phil.  Jranf.  N°  148;  and  in  his  feventh  re¬ 
mark  on  the  obfervations  there  cited,  he  exprefsly  mentions, 
that,  undoubtedly  there  was  fuch  a  track  of  weft  variation  in 
the  fouthern  parts  of  the  fouth-fea;  it  being  the  neceffary 
confequence  of  the  fite  of  the  four  magnetical  poles,  there 
iuppqs’d ;  tho’  at  that  time  he  wanted  experiments  to  prove 
it. 
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!  JL  farther  Account  of  the  Art  of  Diving  or  living  under 
Water  3  by  the  Same .  Phil.  Tranf.  N°  358.  p.177. 

IN  cPhiL  'Tranf.  N°  349.  Dr.  Halley  fufficiently  explained  the 
method  he  had  pra<5iiied  and  found  effectual  to  furnifh  air  at 
any  reafonable  depth  under  water,  and  in  any  quantity  defired, 
for  the  fubfiftence  of  men,  that  ihall  have  occafion  to  work  on 
wrecks  or  otherwife  at  the  bottom,  under  a  great  preflure  of  wa¬ 
ter.  This  the  Dr.  did  by  means  of  the  diving-bell,  which  being 
from  time  to  time  replenifhed  with  frefh  air,  he  had  found  luffi- 
cient  to  maintain  five  men  for  near  two  hours  together  in  10  fa¬ 
thom  water,  without  the  lead:  hurt  or  inconveniency.  But  the 
bell  being  not  to  be  moved  from  place  to  place,  but  by  moving 
the  veffol  from  which  it  was  fufpended,  was  a  great  impediment 
to  the  work  that  was  to  be  done  below 3  and  therefore,  the  Dr. 
bethought  himlelf  how  to  enable  the  diver  to  go  out  from  the 
bell  to  a  confiderable  difiance  and  to  ftay  a  fufficient  time  without 
it,  with  full  freedom  to  a <51  as  occafion  forved  :  And  confidering, 
that  the  prefifure  being  greater  on  the  furface  of  the  water  in  the 
bell,  than  on  any  other  furface  that  was  higher  than  it,  the  air 
would  by  a  pipe  pals  from  the  bell  into  a  cavity  of  air  over  that 
higher  furface  3  he  concluded,  that  putting  on  a  cap  of  lead 
made  weighty  enough  to  fink  empty,  and  in  fhape  refombling 
the  bell  itl'elf,  he  might,  by  flexible  pipes,  which  a  man  might 
carry  coiled  on  his  arm,  receive  a  conftant  dream  of  air  from 
the  magazine  thereof  in  the  large  bell,  fo  long  as  the  furface  of 
the  water  in  the  caps  was  above  the  level  of  that  in  the  bell. 

In  pursuance  of  this,  the  Dr.  procured  pipes  to  be  made, 
which  anfwered  all  that  was  expelled  from  them  :  They  were  fe- 
cured  againft  the  preffure  of  the  water  by  a  fpiral  brals  wire, 
which  kept  them  open  from  end  to  end,  the  diameter  of  the  ca¬ 
vity  being  about  the  fixth  part  of  an  inch  :  Thele  wires  were 
coated  with  thin  glove-leather,  curioufly  fewed  on  and  then  the 
leather  was  dipped  into  a  mixture  of  oil  and  bees-wax  hot,  which 
filling  up  its  pores,  made  it  impenetrable  to  water 3  then  feveral 
folds  of  fheeps  guts  were  drawn  over  them,  which  when  dry,  had 
a  good  coat  of  paint  3  and  then  the  whole  was  fecured  with  ano¬ 
ther  coat  of  leather  to  keep  them  from  fretting :  The  pipes'  (of 
which  ieveral  were  made  were  about  40  foot  long,  the  fize  of  3. 
half  inch  rope  3  the  one  end  thereof  being  fixt  in  the  bell,  at 
feme  height  above  the  water,  and  the  other  end  fattened  to  a 
cock,  which  opened  into  the  cap  3  the  ufe  of  the  cock  being  to 
flop  the  return  of  the  air,  whenever  there  was  occafion  to  ftoop 
Vol.  VII.  3  O  „  down 
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down  or  go  below  the  furface  of  the  air  in  the  bell,  which  was 
neceffkry,  as  often  as  there  was  occafton  of  going  out  or  returning 

into  the  bell.  .  .  .  ,  .r  v-  -  „ 

The  diver,  therefore,  putting  on  bis  cap,  and  coiling  his  pipe. 

Hike  a  rope)  on  his  arm,  as  loon  as  he  is  dlfchsrged  irom  the 

bell  opens  his  cock  and  walks  on  the  bottom  of  the  lea,  veering 

out  ’the  coils  of  his  pipe,  that  ferve  as  a  doe  to  dircft  him  back 

again ;  and  this  the  I)r.  has  leen  prafhied,  without  any  bad 

confequence  attending  it.  ,  .  .  ,  .  •  c  a.  , 

But  there  are  two  things  to  be  remarked  in  th  is  affair ;  nrlr,  that 
the  weight  of  a  man  being  very  little  more  than  that  of  his  bulk 
in  water,  he  cannot  ad  with  any  ftrength,  nor  ftand  with  any 
firmnefs;  efpecially,  where  any  thing  of  a  ftream  runs  without 
a  confiderable  addition  of  weighty  and,  therefore,  the  leaden 
caps  were  made  to  weigh  about  half  a  hundred  weignt,  to  which 
he'added  a  girdle  of  large  weights  of  lead  (of  about  the  lame 
weight  in  the  whole)  to  be  wore  about  the  waift ,  and  two  clogs 
of  'lead  for  the  feet,  of  about  12  pounds  each:  "With  this  accei- 
fion  of  weight  the  Dr.  found  a  man  could  (land  well  tn  an  ordi¬ 
nary  ftream  and  even  go  againft  it.  The  other  thing  neceflary 
to  be  provided  againft  was  the  cold  of  the  water,  which  tho  it 
could  not  be  entirely  taken  off,  lb  that  a  man  could  endure  it 
Ion"  yet  it  was  much  abated  by  waiftcoats  and  drawers,  made 
dole  to  the  body,  of  that  thick  fort  of  woollen  fluff  whereof 
blankets  are  made  :  This  being  full  of  water  would  be  a  little 
warmed  by  the  heat  of  the  body,  and  keep  off  the  chill  of  new 

cold  water  coming  on  it.  . 

As  to  feeing  under  water 5  as  long  as  the  water. is  not  tuibiu, 

things  are  leen  fufBciently  diftind:  j  but  a  filial!  degree  oi  thick* 
nefs  makes  perfeft  night,  in  no  great  depth  of  water. 

In  the  leaden  caps,  which  from  their  me  the  Dr.  called  caps  oj 
Maintenance ,  he  at  firft  fixed  a  plain  glais  before  the  fight  hut 
he  foon  found,  that  the  vapour  of  the  breath  would  iorm  iuch  a 
dew  on  the  fur  face  of  the  glafs,  that  \  hindered  its  tranfparency. 

To  remedy  which,  he  found  it  neceflary  to  prolong  that  fide  or 
the  cap  that  was  before  the  eyes,  and  thereby  enlarge  the  prolpect 
of  what  was  beneath. 

.An  Account  of  an  Aurora  'Borealis,  obfervecl  at  Dublin.  Phil. 

Tranf.  N°  368.  p.  180. 

AT  Dublin  Feb.  6 .  1720-1  the  obfervations  made  on  an  au¬ 
rora  borealis  are,  as  follows  5  the  air  was  all  that  day,  as  it 

had  been  for  forne  time  before,  very  dear  and  lharp  5  about  halt 

an 
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i  an  Hour  paft  tour  in  the  evening,  iome  flying  clouds  appeared, 
i  and  the  iky  was  tinged  with  a  very  unulual  yellowifh  colour, 
j  which,  perhaps,  might  be  refleded  from  a  large  quantity  of 
t  inow,  that  loon  after  fell  for  near  a  quarter  of  an  hous  ;  However 
[  that  might  be,  the  author  dates  the  beginning  of  the  enluing 
phenomena  from  the  firft  appearance  of  this  uncommon  light  ° 
About  a  quarter  paft  fix,  a  tjiin  vapour,  which  was  hitherto  ill 
defined,  and  in  all  appearance  relembled  an  exceeding  black 
cloud,  had  fixed  itlelf  in  the  northern  hemifphere  j  its  edges 
were  tinged  with  a  reddifh  yellow,  that  by  degrees,  as  it  ap¬ 
proached"  the  vertex,  became  more  diluted,  till  at  laft  it  ended  in 
a  faint  whiteneis  :  That  it  really  was  no  cloud,  but  only  an  ex¬ 
ceeding  pure  and  limpid  vapour,  was  maniteft,  becauie  feveral 
of  the  fixed  flats  Ihone  thro’  it,  without  having  their  light  in^any 
degree  effaced  :  In  the  middle  of  this  dark  bafis,  about  j  an 
hour  paft  fix,  a  lucid  area  (hewed  itleir  due  N.  E.  about  35  de¬ 
grees  above  the  horizon  j  and  in  lefs  than  a  minute  from  the  time 
he  fir  ft:  difcovered  it,  emitted  a  very  large  pyramidal  ftream  of 
fhining  vapour,  which  with  an  incredible  fwiftnefs  afcended  ob¬ 
liquely  towards  S.  S.  W  3  fo  as  to  leave  the  zenith  confiderably  to 
the  weft  ward  ;  and  very  loon  after,  about  the  lame  piacc,  fix 
others  arofe  at  the  fame  mftant  almoft  up  to  the  zenith.  ^ 
this  time  till  48  minutes  paft  fix,  there  were  repeated  projections 
of  tnele  lucid  rays,  without  any  order  as  to  time,  place  01  mag¬ 
nitude*  rI'hev  did  not  only  ante  from  behind  the  dark  bafis,  but 
|  (ometimes  out  of  the  pure  fky,  as  it  were  5  and  tho  iome  01 
)  them  continued  viiible  upwards  of  a  minute,  yet  the  greater  pair 
of  them  only  juft  (hewed  themielves  and  died  away,  Fhe  author 
had  now  oot  to  the  top  of  a  convenient  obiervatory,  where,  tho 
deftitute  of  inftruments,  he  had  a  free  pro fpe£f  of  the  horizon 
and  in  company  with  another  Gentleman,  fixed  hnpielt  with 
great  attention,  to  expect  the  eniuing  phales  of  this  pnaino- 

Imenon.  ,  T 

About  fix  hours  55  minutes  between  N.  W.  by  IS.  and  W.  JN. 

,  J\J.  there  was  the  repreientation  of  a  very  bright  C/  spufculurfly 
;  iuch  as  that,  which  appears  about  20  minutes  after  1  unde 1 7  and 
from  it  arofe  levered  very  large  beams  of  light,  not  exactly  eieCf 
towards  the  vertex,  but  iomewhat  declining  to  the  iouth  .  Among 
jthefe  one,  which  arofe  about  1SL  W.  and  m  three  01  four  ieconds 
j  of  time  paffed  over  50  or  60  degrees  of  a  great  circle,  was  the 
molt  (plendid  of  all  that  bad  proceeded  5  its  fides  were  inclined 


le  of  about  8  or  10  degrees  and  tinged 
which  by  degrees,  as  it  approached  the 


O  z 


axis, 
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axis,  became  more  intenfe  and  dirty  :  On  the  other  hand  reced¬ 
ing  from  the  axis,  its  colour  was  a  pale  yellow,  that  loon  loft 
Itlelf  in  a  faint  whitenefs. 

From  this  rime  not  a  moment  pafied  without  fuch  variety  of 
different  phales,  that  it  was  impofjible  for  the  eye  of  any  (ingle 
perfon  to  purlue  it  thro’  the  luddennefs  of  its  alteration.  While 
fome  of  the  lucid  beams  feemed  to  (land  fixed,  as  it  were,, 
among  the  ftars,  others  moved  (lowly  from  eaft  to  weft,  by  which  i 
they  feemed  to  meet  each  other,  (ometimes  to  recede  from  eacht 
other*  and  {ometimes  by  a  kind  of  apportion,  large  ones  were, 
produced  from  others  of  an  inferior  order. 

The  lucid  area,  which  the  author  firft  difeoveredin  the  N.  E. 
had  now  formed  itlelf  into  a  parallelogram,  whole  upper  and^ 
lower  edges  were  five  or  fix  degrees  diftant  from  each  other,  and? 
nearly  parallel  to  the  horizon  3  in  this,  as  if  behind  a  curtain,  , 
vaft  waves  of  light,  whole  extremities  did  not  reach  the  peri* 
phery  of  the  dark  balls,  feemed  to  meet  and  pervade  each  other  3 
at  other  times,  while  (ome  of  them,  with  a  remarkable  velocity, 
moved  eaft  wards  3  others,  as  if  behind  them,  would  fly  towards: 
the  weft  ;  by  which  variety  of  different  motions,  as  often  as  any, 
interval  pals’d  between  the  collifion  of  thele  ereft  waves  a  beau¬ 
tiful  undulation  was  produced  5  and  its  pulles,  by  the  adjoining: 
parts  of  the  fluid,  were  propagated  to  a  vaft  diftance. 

While  he  Hood  amazed  at  this  (urprifing  fight,  the  axis  of  the 
coloured  pyramid,  which  arole  in  the  N.W.  had  moved  con* 
fiderably  towards  the  weft,  and  at  (even  hours  25  minutes  was 
about  23  or  25  degrees  to  the  north  of  Venus.  The  dark  bafis 
of  this  meteor  had  now  extended  almoft  to  the  eaft  point  of  the 
horizon  3  and  at  f  an  hour  paft  7 ,  between  E.  N.  E.  and  E.  by 
N.  feveral  large  columns  alcended  in  an  inftant  to  the  zenith  3 
the  mod  eaftward  of  which  was  remarkably  convex  towards  the:i 
louth,  and  tinged  with  a  pale  red,  as  were  moft  of  thofe  that 
afeended  with  it :  They  were  met  by  others,  that  arofe  at  the 
fame  time  between  the  north  and  weft,  and  in  the  zenith  formed 
a  vaft  collection  of  vapour,  that  pretry  much  refembled  fmoke, 
enlightened  by  the  fun’s  beams  3  its  waves  reflected  a  brifk, 
lively  red  colour  and  in  lome  places  a  pale  yellow  5  they  rolled 
indifferently  every  way  3  and  in  little  more  than  a  minute,  when 
the  firft  efforts  of  their  congrels  were  fpent,  and  all  leemed  fixed 
and  ferene,  the  corona  proje&ed  feveral  (mall  rays,  which,  with 
a  (low  uniform  velocity,  ddeended  between  W.  by  N.  and  N  .W. 
loon  after  which  it  died  away. 


At 
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4t  7  hours  40  minutes  feveral  other  (tri<e  were  emitted  from 
behind  the  dark  bafis,  which  interfe&ing  with  others,  that  at 
the  fame  time  arofe  about  the  eaft  and  wed  points,  formed  ir>  the 
zenith,  or  rather  6  or  8  degrees  to  the  fouth  thereof,  a  fecond 
much  more  elegant  and  iurprifing  than  the  former,  anti,  indeed, 
than  any  thing  had  hitherto  appeared 3  it  was  tinged  not  only 
with  different  orders  of  red  and  yellow,  but  alfo  with  blue  and 
violet  3  the  lad  of  which  by  admixture  with  the  white  light, 
appeared  faint  and  inclined  to  purple.  Tho’  the  vapour  of  which 
this  and  the  preceeding  corona  were  formed,  was  fo  exceeding 
thin  and  pure,  that  feveral  of  the  fixed  dars  were  vifible  thro* 
it  •  yet  it  reflected  a  light  fo  copious,  that  he  could  thereby  per¬ 
fectly  diftinguifh  the  time  of  night  by  a  fmall  watch  :  All  this 
while,  the  phenomenon  ejefted  four  or  five  large  columns  to¬ 
wards  the  N.  W.  (befides  others  towards  the  fouth)  which  ap¬ 
peared  pointed  at  the  top,  and  their  fides  inclined  to  each  other 
in  an  angle  of  five  or  fix  degrees  :  When  their  bafes  were  ex¬ 
tended  about  30  or  35  degrees  from  the  vertex,  the  lower  parts 
of  two  or  three  of  them  broke,  by  the  mere  weight  of  the  va¬ 
pour  (as  it  were)  feparated  from  the  upper  and  defcended  witn  a 
flow  motion,  in  the  form  of  truncated  cones  3  they  were  gradu¬ 
ally  formed  by  their  upper  parts,  and  in  about  a  minute  s  time 
loft  in  a  large  body  of  light,  that  was  fettled  between  the  N.  W. 
by  N.  and  W.  N.  W.  The  corona,  as  if  exhaufted  by  thefe 
great  difcharges,  became  immediately  more  dilute  and  languid  5 
its  lively  colours  faded  and  were  iucceeded  by  a  whitifh  vibrating 
lidht,  that  in  leis  than  two  minutes  entirely  vanifhed. 

°The  dark  vapour,  which  continued  to  poffefs  the  polar  regions, 
had  now  extended  itielf  from  the  E.  to  tne  N.  by  N.  point 
of  the  horizon,  and  was  formed  into  a  large  iegment  of  a  circle, 
whole  center  was  about  20  degrees  below  the  horizon  3  its  upper 
edge  was  tinged  with  a  pale  red,  which  was  focn  loft  in  a  florid 
yellow  3  and  this  again,  as  it  approached  the  zemtn,  became 
more  effoete  and  languid  1  In  tms  dark  Iegment  ii vert y  lucid 
area’s  di (covered  themfelves,  with  a  vibrating  light,  which  in- 
ftantly  difappeared,  as  if  a  curtain  were  drawn  over  them  3  and 
from  it  rays  of  very  different  magnitudes  continued  to  alcend 
without  any  uniformity  as  to  time  anci  place,  till  4^  49  tntn. 

after  7  3  when  a  third  corona ,  very  little,  if  at  all,  mfeiior  to  the 
preceeding  ones,  either  in  the  variety  of  its  colours,  0 r  the  quan¬ 
tity  of  light  it  emitted,  was  formed  in  the  zenith.  As  botn  the 
preceeding  were  produced  by  the  northern  ftritf  3  lb  this  was 

augmented  by  two  or  three  large  ones,  that  arofe  due  iouth,  out 
a  * 
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of  the  pure  fky,  and  were,  in  all  probability,  part  of  the  vapour, 
which  had  been  projected  beyond  the  zenith,  or  which  had  fub- 
lided  from  the  two  former :  They  caufed  the  vapour  of  which 
this  image  was  compoled,  to  move  with  great  violence,  in  diffe¬ 
rent  directions,  not  unlike  waves  of  fmoke,  confined  in  a  rever¬ 
berating  furnace,  this  motion  being  abated,  the  vapour  acquired 
a  kind  of  ftagnation,  in  which  date  it  continued  but  a  very  Ihort 
time,  before  it  projected  leveral  lucid  beams  (a  certain  fore-runner 
of  its  approaching  diflfolution)  between  the  N.  and  W.  and  foon 
after  it  vanifhed. 

About  this  time  the  large  beam,  which  arofe  in  the  N.  W. 
and  bad  preferved  its  colours  in  their  original  beauty,  for  more 
than  f  of  an  hour,  began  to  fade,  and  at  7h  53'  was  abforbed  in 
a  vaft  body  of  light,  which  Teemed  fixed  in  that  part  of  the  hori¬ 
zon  3  it  had  moved  in  that  time  15  or  20  degrees  to  the  weft- 
ward  of  the  place  from  whence  it  arole :  The  impetus  of  the 
vapour  being  now  pretty  much  abated,  there  was  nothing  extra¬ 
ordinary,  but  luccellive  dilcharges  of  pointed  rays  between  the 
N,  W .  and  E.  N.  E.  without  any  order  or  uniformity  as  to  time 
or  place  3  letting  afide  thele,  there  was  very  little  difference  in 
the  general  face  of  things  tor  20  minutes  3  neither  was  there 
much  realon  to  hope  for  any,  becaufe  the  fo verity  of  the  cold  was 
iuch  as  obliged  the  fpeCfators  to  retire  and  fo  lole  the  enluing 
phal.es  of  the  dying  meteor. 

An  Account  of  an  Aurora  Borealis,  obferved  on  the  fume  Day 
at  Cruwys-Morehard  in  Devonshire,  as  alfo  of  the  Weather 
both  before  and  after  this  Phenomenon  3  by  Mr .  Cruwys., 
Phil.  Tranf.  368.  p.  186, 

ON  Monday  Feb .  6.  1720-21  a  little  before  foven  in  the 
evening,  there  arole  out  of  the  north  or  a  little  towards 
the  eaft,  a  bright  crepufculum ,  which  foon  Tpread  itfelf  a  great 
way  thro’  the  northern  part  of  the  hemiiphere.  About  feven 
(when  Mr.  Cruwys  firft  obferved  it)  it  began  to  leave  behind  it  at 
due  north  or  a  few  degrees  to  the  eaft,  part  of  a  very  clear  iky 
(which  looked  like  a  black  cloud,  but  the  ftars  flione  clearly 
thro’  it)  being  a  legment  of  a  circle,  into  which  figure  the  cre¬ 
pufculum  or  expanded  body  of  lucid  vapour  had  now  likewiie 
formed  its  tipper  limb,  making  a  kind  of  broad  ifisr  terminated 
at  each  end  by  the  horizon. 

All  this  while  the  dreaming  lights  appeared  in  great  variety, 
as  to  figure,  place,  magnitude  and  colour  3  but  for  the  mod  part 
of  a  redder  colour,  elpecially  towards  the  weft,  than  the  crepuf¬ 
culum 
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culum  itfelf,  out  of  which  they  feemed  to  be  formed  ;  -  and  tho* 
the  greated  appearances  had  been  for  the  mod  part  within  20 
degrees  of  the  north  on  each  fide,  yet  at  due  KL  W.  there  were  a 
great  many  considerable  ones. 

About  eight  this  crepufculum  (which  had  been  conftantly,  tho’ 
flowly,  carried  farther  from  the  north)  had,  with  the  upper  part 
of  its  outer  limb,  reached  to  about  10  or  12  degrees  beyond  the 
pole-dar  towards  the  zenith,  being  now  upwards  of  30  degrees 
broad,  with  a  circular  fegment  of  black  clear  Iky  to  the  north,  of 
about  25  degrees,  when  the  whole  crepufculum  or  vapour  was  all 
of  a  ludden  formed  into  aggregate  bodies  like  vapours,  and  was 
one  of  the  mod  agreeable  lights,  that  had  been  obferved  of  the 
kind  :  The  bales  of  the  cones  feemed  to  red  on  the  upper  limb 
of  the  fegment  of  clear  fky  (which  was  extended  near  60  degrees 
on  each  fide  the  N.)  and  the  vertices  of  the  cones,  pointing  all 
towards  the  zenith,  approached  within  a  few  degrees  of  it  and 
terminating  there,  formed  the  greated  part  of  a  femicircle,  incloled, 
as  it  were,  with  golden  paliifadoes,  which  fhining  all  at  once 
aimed  as  bright  as  flame,  and  being  of  a  vad  length  and  number, 
exhibited  a  very  agreeable  fight. 

This  lad  phenomenon  fhewed,  that  thefe  cones  were  cohesions 
of  the  very  lame  particles,  of  which  the  crepufculum  had  con¬ 
fided  j  becaufe  when  it  appeared  every  where  alike  and  equal, 
the  great  dars  fhined  thro’  it  but  very  faintly  :  W  hereas  after¬ 
wards,  thofe  dars,  that  remained  between  the  cones,  fiiddenly 
appeared  very  bright  ^  whild  thofe,  that  were  covered  by  them, 
could  hardly  be  perceived  :  And,  indeed,  all  the  dreaming  lights 
this  evening  feemed  to  flow  from  this  crepufculum  downwards,  as 
from  a  fountain  or  dore,  and  not  to  a  rife  from  the  horizon  $  few 
approaching  it  nearer  than  10  degrees,  and  many  not  within  20 
or  30  degrees. 

After  this  fine  appearance  had  continued  about  two  minutes, 
the  matter  deemed  to  be  exhauded  and  the  feene  aimed  at  an  end, 
the  dreaming  fhining  lights  being  modly  extinguifhed  and  the 
remaining  parts  of  vapour,  refembling  broken  clouds }  when  the 
fla filing  lights  began  to  appear  of  a  mod  prodigious  fwifrnefs, 
both  from  N.  E  and  N.  W.  pointing  to  the  zenith  or  a  little 
more  to  the  louth  :  It  was  oblervable,  that  over  the  trafls  where 
thefe  fla  filing  lights  pafled,  the  remaining  parts  of  vapour  (that 
now  lay  fcattered  every  where,  like  white  broken  clouds)  pointed 
or  leemed  to  have  a  tendency,  conformable  to  the  fame  motion  : 
Whereas  towards  the  due  north,  where  no  flafhes  appeared,  thele 
whitifh  clouds  lay  confided  and  irregular  as  before. 


This 
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This  continued  shout  20  or  25  minutes,  when  the  wind  begat* 
to  arife  a  little  at  N.  E.  and  the  fcene  was  quite  at  an  end  5  dark 
clouds  iucceeding  all  over  the  N.  and  by  9  o’clock  there  was  a 
levere  ftorm  of  fnow. 

IV.  2?.  That  all  the  time  of  thefe  appearances,  ftveral  broken 
parts  of  the  extinguiftied  vapours,  reftmbling  white  clouds,  were 
carried  beyond  the  zenith  ;  Ibme  50  or  do  degrees,  and  others 
even  to  the  horizon  itlelf  at  S.  S.  W. 

X>uring  the  whole  continuance,  there  feemed  to  be  a  frnall, 
ealy_ breath  of  wind,  fcarce  perceivable,,  at  N.  N.  E.  which  the 
motion  of  the  clouds  above-mentioned  alio  confirms ;  but  as  loon 
as  it  began  to  blow  a  little  brilker*  the  remaining  parts  of  the 
vapour  were  all  diffipated 

January  30.  17  20-1.  Hard  Ihow  in  the  morning  and  froft  all 
night. 

January  31.  and  February  1,  2,  3,  4.  PJeafant  fun-fhine 
days,  very  calm,  but  the  /now  ftill  lying  and  at  nights  very  hard 
frofts. 

Feb.  5.  Very  violent  Ihow  in  the  morning,  fome  thaw  in  the 
afternoon  and  hard  fro  ft  at  night. 

6.  Hard  froft  in  the  morning  and  the  wind  exceeding  cold  and 
/harp,  but  not  hard  ;  the  afternoon  pleafant,  fun  ihine  and  calm  ; 
but  it  froze  all  day  out  of  the  fun  3  and  continued  to  do  lo  all 
the  evening,  and  the  ground  was  ftill  covered  with  fnow. 

7.  Very  hard  froft  in  the  morning,  and  froft  and  ftorms  of 
fnow  all  day  ;  the  wind  at  N.  N.  W. 

8.  9,  10,  11.  Plealant  calm  days  3  but  hard  froft  and  very  hard 
froft  at  night 

12.  Hard  froft;  exceeding  cold  wind  at  3.  E.  at  night  theft 
lights  were  faid  to  have  appeared  again;  as  alfo  on  the  18.  to  a 
very  great  degree,  but  Mr.  Grimy s  did  not  fee  them;  the  wea¬ 
ther  ftill  frofty  with  lome  fnow. 

Feb .  22.  At  night  hard  fnow. 

23,  27.  A  thaw  and  lome  rain  and  but  little  froft  after? 
wards,  only  dry  coid  winds,  till  the  27.  when  the  froft  returned 
very  /harp,  with  exceeding  cold  winds  at  N.  E.  and  S-  E.  for  a 
fortnight  and  upwards,  without  any  fnow,  and  did  a  great  deal 
of  damage. 
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t)bfervations  on  the  Mulcular  Fibres  of  Fifli;  by  M.  Leewen- 
hoeck.  Phil.  Tranf.  N°  368.  p.  190. 

H  E  afifertion,  that  nature  in  all  her  various  productions 
conftantly  obferves  the  fame  courle  and  manner  of  opera¬ 
tion  feems  contrary  to  M.  Leewen  hoeck' s  obiervations  5  either 
thofe  made  on  the  generation  of  animals  and  the  feeds  of  plants  3 
or  even  thofe  on  the  mufcles  and  mufcular  fibres  of  different  ani¬ 
mals  3  forafmuch  as  the  mufcles  of  fifhes  are  not  provided  with 
any  tendons  :  On  this  occafion  M.  Leewenhoeck  examined  anew 
the  mufcles  of  the  cod-filh, 
lervations. 

After  the  late  difcoveries  he  had  made  of  the  fmall  veffels  in 
the  mufcular  fibres  of  a  whale,  ox,  fheep  and  moufe,  he  was 
apt  to  imagine,  that  the  lame  fabric  would  likewile  hold  in  the 
mufcular  fibres  of  fi/h :  But  as  this  could  not  be  certainly  con¬ 
cluded,  having  at  that  time  a  part  of  a  frefh  cod,  he  cut  off*  a 
piece  of  the  filh,  on  purpofe  to  examine  it  with  his  microlcope 
ibme  days  afterwards. 

He  cut  this  piece  of  fifh  into  fmall  Dices,  fome  according  to 
the  length  of  the  fibres  and  others  dire&ly  a-crois,  in  order  to 
obferve,  whether  thefe  mufcular  fibres  were  compofed  of  great 
numbers  of  fmall  veffels,  running  along  the  fibre  :  And  in  effect 
he  found,  that  when  he  had  cut  the  fibres  thro5,  there  appeared 
m  the  microlcope  as  great  a  number  of  final  1  velfels  running 
along  thefe  fibres,  as  he  had  formerly  oblerved  in  the  mufcular 
fibres  of  a  whale. 

But  what  appeared  moll  remarkable  was,  that  in  a  great  num¬ 
ber  of  fibres,  in  which  he  could  not  difcover  any  veffels  running 
lengthways,  he  oblerved  a  vaft  many  fmall  velfels,  which  leeru’d 
to  proceed  from  the  membranes  encompaffing  the  fibres  :  For,  in 
one  fibre  thefe  velfels  appeared  to  proceed  from  the  circumference 
or  circular  tunicle  of  the  fibre  and  to  pals  on  to  the  oppofite  part 
thereof :  And  in  another  fibre  cut  tranlverfely,  he  oblerved  veffels 
arifing  from  the  circumference  and  dividing  themfelves  into 
fmaller  branches  about  the  middle  of  the  fibre  3  all  which,  as 
far  as  he  could  perceive,  terminated  again  in  the  circumference  of 
the  fibre :  In  one  fibre  ht  oblerved  at  leafl  fifty  of  thefe  velfels, 
running  thro5  each  other. 

Upon  this  difcovery  he  found,  that  he  had  been  miffaken 
in  what  he  had  firft  imagined,  to  wit,  that  the  veffels  which 
irofefrom  the  membranes,  proceeded  no  farther  than  juft  thro" 
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the  tunicle  of  the  fibre,  and  fo  difchargod  the  fluid  into  the 
fibre  for  its  nourilhment :  Whereas  now  he  perceived,  that 
the  veflels  which  arofe  from  the  membrane  and  enter’d  into 
the  fibre,  did  not  end  there,  but  fpread  themfelvesinto  fmaller 
branches,  proceeding  every  way  from  the  infide  to  the  tunicle 
of  the  fibre.  This  made  M.  Leewenhoeck  imagine,  that  the 
nutritious  juice  might  circulate  in  thefe  fniall  veflels,  juft  as 
the  blood  does  in  the  veins  and  arteries  5  and  that  what  the 
mufcular  fibres  receiv’d  from  them,  might  be  no  more  than 
what  ouz’d  thro’  the  tunicles  of  thefe  fmall  veflels,  as  in  land- 
animals,  which  have  no  other  termination  than  the  artery  pro¬ 
ceeding  from  the  heart  and  the  vein  terminating  therein  $  the 
artery  and  vein  thus  forming  one  continued  veflel, 

Having  now  a  great  many  fibred  lying  before  him,  in  which 
he  could  obferve  very  plainly  the  veflels  juft  now  treated  of, 
yet  he  could  not  difeern  in  the  tranfverfe  fe&ions  of  the  fibres 
any  appearance  of  thofe  veflels,  which  run  along  their  length 
and  compofe  the  greateft  part  of  the  body  of  each  fibre : 
this  he  imputed  to  the  cutting  of  thofe  veflels  not  dire&ly 
acrofs,  but  fomewhat  obliquely,  by  which  their  apertures  had 
been  clos’d  in  fuch  a  manner,  that  he  could  not  perceive  them, 
nor  the  Jeaft  refemblance  of  them. 

M.  Leewenkoeck  feveral  times  obferv’d  between  the  mufcu¬ 
lar  fibres  of  the  fijh,  a  great  many  veflels  lying  together, 
which  compos’d  what  is  call’d  a  membrane  $  which  veflels 
furrounded  the  mufcular  fibres,  and  lay  fo  many  of  them  toge¬ 
ther,  that  the  thicknefs  of  the  whole  fafciculus  of  veflels  was 
equal  to  that  of  a  mufcular  fibre,  and  as  he  imagin’d,  was 
afterwards  to  be  difpers’d  in  fmaller  ramifications  between  the 
fibres. 

In  viewing  an  entire  mufcle  of  a  cod-filh,  and  the  fibres  of 
which  it  was  compos’d,  he  found  the  thick  end  of  the  mufcle 
equal  to  the  back  of  an  ordinary  knife,  and  the  thinner  aot  to 
exceed  the  thicknels  of  a  fingle  fibre:  Several  of  thefe  fibres 
are  twice  as  long  as  the  thicknels  of  the  mufcle  $  and  between 
the  mulcles  lie  what  are  commonly  call’d  membranes,  which 
are  nothing  elfe  but  a  congeries  of  veflels.  Thefe  veflels  do 
not  only  run  between  the  fibres,  but  into  the  very  fubftance  of 
every  fibre,  as  we  obferve,  when  the  fibres  are  cut  tranf- 
verfely  :  By  thefe  veflels  the  mufcular  fibres  and  the  entire 
mufcles  themfelves  are  lo  firmly  bound  together,  that  they 
lerve  inftead  of  tendons  to  each  other. 


In 
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In  like  manner  the  mufcular  fibres  are  united  to  the  bones 
by  the  vefiels  proceeding  from  them,  which  vefiels  compofe 
what  in  land  animals  is  call’d  rhe  periofteum. 

A  BCD  Fig.  7.  Plate  IV.  represents  two  mufcles  of  a 
cod-filh,  lying  clofe  together,  as  they  are  united  to  each 
other  and  feparated  from  the  other  mulcles  5  the  part  repre¬ 
sented  by  A  B  C  having  been  cover’d  with  the  fkin  near  the 
head  of  the  filh;  and  M.  Leevcenhoeck  fuppofes,  that  the 
body  of  the  cod-filh,  from  head  to  tail,  confifts  of  a  continu¬ 
ed  leriesof  fuch  mufcles. 

EFGH  Fig.  8.  reprefents  a  fingle  mufcle  of  the  fifh  5 
where  E  H  G  fhews  the  thicknefs  of  the  mufcle  ;  and  its  thin 
edge,  which  is  no  thicker  than  the  edge  of  a  knife  is  mark’d 
by  E  F  G. 

When  thefe  mufcles  had  lain  feveral  days  upon  a  paper, 
they  were  not  dried  fo  hard,  but  that  he  could  fplit  them  into 
thin  Olivers,  one  of  which  is  reprefented  between  the  letters 
I  and  K  Fig.  9.  in  order  to  Ihew  the  oblique  courfe  of  the 
fibres,  which  are  reprefented  by  fmall  lines. 

M.  Leewenhoeck  turn’d  his  thoughts  to  river  fifh  and  particu¬ 
larly  to  pearch  5  and  as  he  imagin’d,  that  an  old  pearch  had 
no  greater  number  of  mufcular  fibres  than  a  young  one,  hut 
only  that  the  fibres  increas’d  in  bignefs  during  the  growth  of 
the  fifh ;  and  that  the  larger  thefe  fibres  were,  the  more 
plain  and  diftinft  mu  ft  be  the  fmall  vefiels,  of  which  the 
fibres  were  compos’d,  he  procured  one  that  weighed  three 
pounds  and  half,  and  was  1 7  inches  and  f  long  Delft  meafure, 
which  is  the  fame  with  the  Rhinland . 

He  cut  off  four  pieces  from  this  fifh,  viz.,  two  from ’the 
back  near  the  head,  and  two  others  from  the  belly  in  the  thick 
part  of  the  fifh,  on  purpofe  to  make  his  obfervations  thereon 
next  day. 

Accordingly  at  that  time  he  view’d  the  mufcular  fibres 
both  as  to  length  and  breadth,  and  found,  that  the  fibres  of 
this  large  pearch  were  not  fo  thick  as  thofe  of  the  cod-filh  : 
Upon  cutting  them  thro’  lengthways,  he  obferv’d  the  aper¬ 
tures  of  the  fmall  vefiels  in  very  great  numbers :  He  next  cut 
fome  of  the  fibres  tranfverfely,  and  he  plainly  found  them 
thinner  in  this  pearch  than  in  a  middling  cod-filh,  and  he  ob- 
lerv’d  the  fmall  vefiels,  that  compofe  the  greateft  part  of  the 
bulk  of  the  fibre,  lying  as  clofe  together,  as  ever  he  obferv’d 
them  in  any  kind  of  fiiii  or  flelh. 

P  2 
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L  M  N  O  Fig.  io  reprefents  a  fraall  portion  of  the  mufcu- 
lar  fibres  of  the  fifh,  cut  thro*  tranfverfely,  after  they  were 
grown  dry,  and  in  their  fhrinking  had  been  torn  off  from  the 
fmall  veffels  that  incompafs’d  them  5  the  openings  of  the  fmall 
veffels  in  thele  fibres  were  diftin&ly  to  be  feen,  but  they  ap¬ 
peared  in  fuch  great  numbers  and  were  fo  exceedingly  fmall, 
that  it  was  impoffible  to  reprefent  them  any  otherways  than  by 
points. 

In  this  figure  are  reprefented  what  we  call  the  membranes, 
but  which  indeed  are  nothing  elfe  than  a  congeries  of  fmall 
veffels,  which  not  only  furround  the  fibres,  but  enter  into 
their  very  fuhftance.  Thefe  in  the  fhrinking  and  drying  of 
the  obiedl  upon  the  glals-plate  had  been  torn  off  from  the 
fibres,  as  may  be  feen  at  PPP. 

When  this  was  done,  M.  Leewenhoeck  put  a  fmall  drop  of 
water,  about  the  fize  of  a  pin’s  head,  on  this  fmall  portion  of 
fibres,  into  which  ft  immediately  infinuated  and  fwelPd  them 
to  the  lame  bignefs,  as  when  they  were  firfl  laid  upon  the 
plate;  After  which  the  defigner  drew  them,  as  they  then  ap¬ 
peared  to  him,  omitting  to  reprefent  the  fmall  veffels  and 
only  designing  the  circumference  of  every  fibre,  as  appears  at 
Q_R3T\Fig.  11. 

M.  Leewenfoteck  then  fpiit  a  grain  of  millet  thro5  the 
middle,  and  placing  one  half  of  it  upon  theglafs,  hard  by  the 
portion  of  fibres,  reprefented  in  Fig.  ic.  the  defigner  obferv’d, 
that  the  half  of  the  grain  of  millet-feed  as  reprefented  by 
Fig.  iz-  appeared  larger  than  the' portion  of  fibres 5  as  did 
like  wife  another  perfon  who  view’d  them;  By  which  one  may 
eafily  imagine,  in  how  fmall  a  fpace  that  number  of  fibres  is 
comprehended,  each  of  which  confifts  of  fo  many  veffels. 

Fie  likewife  made  his  obfervations  on  the  mufcular  fibres 
of  a  pike,  roach,  fear  and  flounder;  in  each  of  which  he 
found  the  fibres  compos’d  of  fmall  veffels,  like  thole  of  a  cod 
and  pearch. 

He  took  the  largeft  dried  fprat  he  could  procure,  being  a 
little  more  than  five  inches  long,  and  he  found  that  the  fibres 
of  a  fprat  were  but  little  thinner  than  thofe  of  the  large 
pearch  above-mentioned  5  and  that  the  veffels  of  which  the 
fibres  were  compos’d,  were  nearly  as  numerous,  as  in  the  fibres 
of  the  pearch. 

From  thele  obfervations  fome  may  be  apt  to  conclude,  that 
the  mufcular  fibres  of  land-animals  are  of  the  fame  thicknefs 
wuh'thoie  of  fifh :  But  for  the  fatisfadion  of  fuch  as  have  not 
a  feen 
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feen  the  objefls  here  fpoken  of,  he  caus’d  a  fmall  portion  of 
the  mufcular  fibres  of  a  large  ox  to  be  delineated,  as  they 
appear’d  thro’  the  fame  microlcope  with  the  former,  to  /hew 
the  thickneis  of  the  dried  fibres,  and  the  vefTels  which  com- 
pofe  them,  as  is  reprefented  by  X  YZ  Fig.  15. 

The  defigner  obferv’d  in  the  tranfverfe  le&ion  of  one  of 
thefe  fibres,  25  vefTels.  j 

Upon  cutting  tranfverfely  fome  of  the  mufcular  fibres  of  a 
fmall  fmelt,  of  the  length  of  about  two  joints,  of  his  finger, 
he  placed  them  before  a  microlcope,  and  obferv’d  that  thefe 
fibres  were  not  only  twice  as  thick  as  thofe  of  an  ox,  but  like- 
wife  provided  with  as  great  a  number  of  vefTels,  as  the  fibres 
of  other  fifh. 

Upon  thus  obferving  that  the  mufcular  fibres  of  fifh  were 
much  larger  than  thofe  of  land-animals,  he  call:  about,  for  the 
reafons  of  this  difproportion ;  but  all  the  fatisfafiion  he  could 
meet  with  was,  that  as  fifh  fwim  in  the  water,  their  mufcular 
fibres  need  to  exert  very  little  force,  in  order  to  fupport  their 
bodies  therein,  becaufe  they  are  very  nearly  of  the  fame  fpe- 
cific  gravity  with  the  element  in  which  they  fwim ;  all  the 
force  they  exert  is  in  their  progrefiive  motion,  in  purfuit  of 
their  food*.  Whereas  the  mufcular  fibres  of  land-animals 
exert  a  conflderable  force,  not  only  in  fupport ing  and  moving 
their  bodies,  but  in  carrying  burdens  and  in  other  labour  they 
are  put  to:  And  we  mud  allow,  that  the  fmaller  and  finer 
the  fibres  are,  to  make  a  body  of  any  determinate  thicknefs, 
the  dronger  will  be  the  compofition  5  and  therefore,  the  muf- 
cles  in  fiefh  mull  be  dronger  than  thofe  of  fifh. 

The  wonderful  and  amazing  dru£lure  of  thefe  minute  parts 
in  the  mufcles  of  beads  and  fifh,  which  never  enter’d  into  our 
thoughts,  judly  claims  our  admiration ;  and  doubtlefs,  there 
are  feveral  other  furprifing  things  in  them,  which  will,  per¬ 
haps,  forever  efcape  our  penetration. 

M.  Irfewenhoeck^  taking  out  a  little  of  the  mealy  fubdance 
of  a  boiFd  grey  pea,  laid  it  before  a  microfcope,  where  it 
appear’d  to  confid  of  fuch  particles  as  are  found  in  rats  dung  ; 
every  one  of  which  parts  confided  of  a  great  number  of  very 
fmall  particles:  But  he  could  not  difcover  any  membranes  en- 
velopping  thofe  parts  5  whence  he  concluded,  all  thefe  mem¬ 
branes  were  dedroy’d  and  diflblv’dby  the  hot  water. 

Upon  this,  he  took  another  grey  pea,  which  had  not  been 
boil’d,  and  he  cut  it  into  very  thin  flices  $  when  he  not  only 
obferv’d  the  membranes,  in  which  the  parts  of  the  mealy 

iub- 
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fubftance  had  been  inclos’d  ;  but  likewife  found,  that  thofe 
membranes  confifted  of  nothing  elfe  but  a  great  number  of  very 
fmall  veffels  like  the  membranes  (as  they  are  commonly  call’d) 
which  furround  the  mufcles  and  mufcular  fibres  in  beafts  and 
iilh. 


Ob fer  vat  tons  on  the  Seeds  of  ‘Plants  ;  by  the  Same*  Phib 

Tranf.  N°  368.  p.  200. 


MLeeWenhoeck  having  often  turn’d  his  thoughts  to  ob- 
•  lerve  the  membranes  in  which  the  fubftance  of  meal 
or  flower  is  inclos’d,  like  little  packets  in  cells  or  boxes,  which 
is  alfo  the  cafe  of  all  kinds  of  beans,  peafe,  wheat,  barley 
and  other  grain  ;  he  at  length  with  aftonilhment  difcover’d 
very  plainly,  that  what  he  calk  the  membranes  were  endu’d 
with  an  unfpeakable  number  of  little  holes,  thro’  which,  in 
feveral  places,  one  might  perceive  the  light  ;  which  holes,  we 
xnuft  iuppofe  to  be  nothing  elfe  but  fmall  veffels,  torn  or  cut 
off*  and  which  partly  compofe  the  membranes  he  calls  little 
cells,  and  partly  ferve  for  the  production  of  the  farina ,  of 
which  there  are  vaft  numbers  of  particles  in  a  pea  or  bean; 
each  of  which,  as  imall  as  they  are,  he  fuppofes,  receives  its 
increafe  from  a  fmall  veffel,  which  proceeds  from  the  afore- 
laid  cell,  and  is  imperceptible  by  reafon  of  its  fmallnefs. 

Thefe  veffels,  of  which  the  little  cells  or  cafes  do  moftly 
confift,  are  more  eafy  to  be  difcovered  in  beans  and  peafe, 
than  in  any  other  fort  of  pulfe  or  grain,  but  in  wheat  the  vef¬ 
fels  are  with  difficulty  traced  in  the  cells  ;  and  M.  Leewenhoeck 
has  been  oblig’d  to  make  a  great  many  obfervations  and  expe¬ 
riments  before  he  could  fully  fatisfy  himfelf,  that  he  faw  the 
torn  or  broken  veffels ;  the  reafon  of  which  is,  that  the  fmall 
veffels  of  which  the  cells  or  (kins  of  the  grains  of  wheat  are 
compos’d,  are  exceeding  thin  and  brittle. 

Moreover,  he  found,  upon  obferving  the  veffels,  of  which 
the  cells  are  compos’d,  that  feveral  of  the  globules  in  wheat 
were  broken  in  pieces  in  the  operation;  and  that  in  one  of 
thofe  fingle  globules  there  were  other  fmall  globules  inclos’d. 

He  likewife  obferv’d,  that  the  membranes  or  little  cells  in 
barley,  in  which  the  globules  or  parcels  of  the  meal  are  in¬ 
clos’d  and  receiv’d  their  nounfhment,  are  thicker  and  ftronger 
than  thofe  of  the  wheat. 

Tho’  M.  Leewenhoeck  concludes,  that  almoft  all  feeds  and 
orain,  as  well  as  their  membranes  or  fkins,  are  of  one  and  the 
6  '  fame 


Royal  Society,  ug 

fame  texture  and  configuration  ;  yet  for  experiment  fake,  he 
took  a  large  almond,  and  cutting  off  feveral  thin  flices  there¬ 
from,  he  took  our,  as  much  as  poffible,  the  fubftance  that  lay 
in  the  little  cells  5  and  viewing  them  as  nicely  as  poflible  with 
a  microfcope,  he  obferv’d,  that  thole  cells,  in  which  the  oil 
of  the  faid  almond  was  for  the  mod  part  contain'd,  did  allb 
cenfift  of  nothing  but  fmall  veffels. 

He  intended,  had  it  been  pra6licable,  to  view  the  fmaller 
forts  of  feeds,  in  order  to  find  out,  whether  the  little  cells,  in 
which  the  farinaceous  matter  lay,  were  likewife  compos’d  of 
fmall  veffels 5  but  he  changed  his  mind,  imagining  that  his 
attempts  therein  would  be  ineffectual,  by  reafon  of  the  fmall- 
nefs  of  thole  little  cells  5  and  confequently  of  the  veffels,  of 
which  thofe  cells  are  compos’d  ;  tho’  he  does  npt  queftion,  but 
what  we  difeover  in  the  larger  feeds  is  analogous  to  the  ftruc- 
ture  of  the  fmall  ones. 

Now  when  he  perceived  that  the  above-mentioned  little 
cells  proceeded  from  the  bark  or  fkin,  which  furrounds  the 
kernel  of  the  feed  or  grain,  he  was  thinking,  that  as  the 
mealy  fubftance  receives  its  increafe  from  the  veffels,  which 
are  in  the  little  cells  ;  and  as  the  plant  is  form'd  between  the 
cells,  during  the  time  that  the  feed  lies  in  the  earth  ;  and  as 
the  little  orifices  in  the  fkin  of  animals  and  fruit,  are  form’d 
in  order  to  difeharge  thereby  the  fuperfluity  of  their  moifture, 
and  fhut  in  fuch  a  manner,  that  no  moifture  or  common  air 
can  get  into  the  fame,  as  he  formerly  affirm’d;  fo  on  the  con¬ 
trary,  the  orifices  of  feeds  are  form’d  in  fuch  a  manner,  that 
feveral  of  their  fmall  veffels  admit  moifture  to  pafs  inwards, 
and  accordingly  water  is  driven  into  them  by  the  preffure  of 
the  air,  which  caufes  the  feed  to  fwell :  Upon  which  a  warmth 
and  fermentation  fucceeding  in  the  feed,  it  requires  a  larger 
[pace;  and  by  the  particular  formation  ot  the  particles, 
which  lie  in  the  cells,  and  have  deriv’d  their  increafe  there* 
from,  the  mealy  fubftance  of  which  they  confift,  is  partly  dri¬ 
ven  out  of  them  into  the  body  of  the  young  plant;  which  by 
:his  means  increales  fo  much  in  bulk,  that  the  root  can  now 
upply  it  withnourifhment  from  the  earth;  at  which  time  the 
feed  is  found  to  be  diminifh’d  in  its  bulk. 
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An  Account  of  fome  Experiments  relating  to  Magnetifm  3 
by  X )r.  Brook  Taylor.  Phil.  Tranf.  N°  3 6$.  p.  204. 

DR  Taylor ,  after  having  given  an  account  of  an  experiment 
made  with  a  large  magnet  in  the  Repofitory  of  the 
Royal  Society  (which  experiment  is  defcrib’d  in  mil.  Tranf. 
N°  344)  goes  on  with  the  fame  fubjefl,  as  follows. 

If  it  were  known  what  point  within  the  ftone,  and  what 
point  in  the  needle  are  the  centers  of  the  magnetical  force,  it 
would  be  eafy  to  find  the  true  forces  of  the  magnet  at  all  the 
diftances  obferv’d  For  want  of  that  knowledge,  the  Dr.  has 
computed  the  forces  from  the  center  of  the  needle  and  the  ex¬ 
tremity  of  the  loadftone}  and  finds,  that  at  the  diftance  of  nine 
foot,  the  force  alters  fafter  than  as  the  cubes  of  the  diftances  3 
whereas  at  the  diftances  of  one  and  two  foot,  the  force  alters 
nearly  as  the  fquares.  To  try  whether  the  law,  by  which  the 
magnetifm  alters,  could  be  reduced  at  all  diftances,  to  any  one 
certain  power  of  thofe  diftances,  he  fought  thole  points  in  the 
needle  and  ftone,  which  being  us’d  as  the  centers  of  the 
power,  might  have  that  property.  But  in  that  cafe  he  found 
the  center  of  the  ftone  muft  be  carried  quite  out  of  its  figure, , 
to  make  the  diftances  large  enough  for  this  purpofe  :  Whence 
it  ieems  to  be  evident,  that  the  power  of  magnetifm  does  not 
alter  according  to  any  particular  power  of  the  diftances 5  but 
decreafes  much  fafter  in  the  greater  diftances  than  it  does  in 
the  near  ones. 

This  feems  to  be  confirm’d  by  other  experiments  the  Dr. 
made  5  the  firft  experiment  was  this,  he  made  a  needle  |  of! 
an  inch  long,  of  very  fine  fteel  wire  (a  foot  length  weigh’d  but 
a  grain)  which  he  lengthened  by  flicking  a  light  piece  of  rufh  t 
to  it  3  fo  that  he  could  obferve  the  dire&ion  of  the  needle  in 
all  the  trials  with  a  radius  of  two  inches:  Inftead  of  a  magnet 
he  made  ufe  of  a  touch’d  needle  of  fteel  wire,  which  he  fet 
on  a  perpendicular  to  the  horizontal  plane  he  made  the  obfer- 
vations  on,  by  means  of  a  frame,  to  tranfport  it  from  one 
place  to  another  3  the  north  end  of  the  needle  being  pla¬ 
ced  downwards  and  made  a  little  fharp,  that  it  might  mark 
the  paper  it  was  fet  upon  in  every  pofition,  by  prefting  the 
top  of  the  needle  gently  with  the  finger.  The  obfervations 
were  made  in  this  manner  ,  alter  having  taken  notice  of  the 
natural  dire&ion  of  the  fmall  compais  needle,  he  brought  ; 
the  perpendicular  needle  as  near  it  as  he  could  conveniently, 
fetting  it  in  fuch  a  manner,  that  a  line  from  the  upright  needle 
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to  the  center  of  the  compafs  might  be  perpendicular  to  the  com- 
pals-needle.  Then  oblerving  the  fame  caution  (which  was  conve¬ 
nient  to  triake  the  center  of  the  compafs  lerve  fufficiently  well  to 
be  efteemed  its  center  of  power)  he  placed  the  upright  needle  at 
feveral  large  distances,  every  time  marking  the  place  in  the  man¬ 
ner  already  delcribed^  and  oblerving  the  variation  of  the  cora^ 
pals :  By  this  means  he  got  a  curve  pretty  regularly  and  fairly 
drawn  by  points  on  the  paper  $  and  by  examining  this  curve9 
compared  with  the  variations  of  the  compafs,  correlponding  to 
its  refpefhve  points,  he  found,  that  the  magoetical  power  de- 
created  falter  at  the  greater  than  at  the  nearer  diftances  :  The  Dr. 
oblerves,  that  at  about  two  inches  and  -J  diftance,  the  force  did 
not  alter  fo  fall  as  the  fquares  ;  and  at  10  inches  diftance  (where 
the  variation  was  one  degree  only)  it  altered  falter  than  the  cubes* 
the  index  of  the  power  being  about  3  and  f.  The  needle  of 
the  compals  was  fo  fhorr,  that  to  fuppole  its  center  of  force  to  be 
either  in  the  middle  or  extremity  thereof,  would  not  alter  the  in¬ 
dex  of  the  powers  of  the  diftances,  of  an  unite. 

He  made  another  experiment  to  the  fame  purpofe,  with  a 
compals  needle  made  of  a  flight  piece  of  ftraw,  with  a  little 
piece  of  fteel-wire,  faftened  to  one  end  of  it,  which  Was  always 
kept  in  the  fame  pofition,  being  balanced  between  two  perpendi¬ 
cular  needles,  one  of  which  was  moveable  and  the  other  fixed  5 
the  event  was  much  the  fame  as  in  the  former  experiment, 

Endeavouring  to  find  the  true  poles  or  centers  of  the  magne- 
tical  force  in  touch’d  needles,  he  made  a  needle  of  two  inches 
long,  of  the  fine  fteel-wire,  which  he  touched  with  the  fouth 
point  of  a  lmall  capt  loadftone,  applying  the  point  of  the  cap  to 
the  extremity  of  the  needle,  without  drawing  it  along :  The 
needle  lo  touched,  being  laid  gently  on  the  furface  of  a  Itagnane 
water,  floated ;  he  then  applied  to  it  fucceflively  the  two  ends  of 
a  touched  needle,  as  near  as  he  could,  without  letting  the  needles 
touch  :  The  refiult  was,  that  the  floating  needle  relied  under  the 
refpeftive  poles  of  the  other  needle,  marked  with  the  lmall  letters 
S  n  5,  a$  re  prefer)  ted  in  Fig.  14.  Plate  IV.  fo  that  by  one  touch 
with  the  loadftone,  which  gave  the  needle  a  north  pole  at  N. 
where  it  was  touched,  it  acquired  three  other  poles  s  n  s,  which 
may  not,  therefore,  be  improperly  called  its  conlequential  poles  ; 
Having  dilcovered  thefe  conlequential  poles,  he  made  lome  other 
experiments  to  dilcover  more  of  the  nature  of  them,  as  repre- 
fented  in  the  Fig.  The  needles  were  all  of  them  two  inches  loner/ 
made  of  the  fame  fine  fteel  wire  and  the  letter  N  or  n  and  S  or 
s  denote  north  or  louth,  belonging  to  the  points  marked  :  the 
Vol.  VI L  N°  - 
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great  letters  denoting  the  points  the  loadBone  was  applied  to,  and 
the  Imall  letters  [hewing  the  conlequential  poles. 

As  to  the  Dr’s  experiment  relating  to  the  hyperbola  made  by 
the  lurface  of  water  between  two  glafs-planes  5  vide  ‘Phil. 
T'ranfi  33  6. 

Dr.  Taylor  took  feveral  very  thin  pieces  of  fir-board,  having 
hung  them  fucceBively  in  a  convenient  manner  to  a  nice  pair  of 
1c ales,  he  tried  what  weight  was  nece£Tary  (over  and  above  their 
own,  after  they  had  been  well  loaked  in  water)  to  feparate  them 
at  once  from  the  lurface  of  Bagnating  water:  He  found  50  grains 
to  feparate  a  furface  of  an  inch  fquare ;  and  the  weight  in  every 
trial  being  exaflly  proportional  to  the  furface,  he  was  apt  to 
think  the  experiment  well  made:  The  diftance  of  the  under  fur- 
face  of  the  board  from  the  furface  of  the  Bagnating  water,  at  the 
time  they  feparated,  he  found  to  be  1  £■&  of  an  inch  $  tho’  he 
thinks  it  would  be  found  greater,  if  it  could  be  meafured  at  a 
greater  di fiance  from  the  edge  of  the  board,  than  he  could  do  ir, 
the  water  riling  a  little  before  it  came  quite  under  the  edge  of  the 
board. 

A  Method  of  determining  the  Places  of  the  Planets,  by  ob~ 
ferving  their  near  appulfes  to  the  fixed  Stars  5  by  2)/\  Hair 
ley.  Phil.  Tranf.  N°  369.  p.  209. 

OF  all  the  cekfl'ial  obfervations  hitherto  made,  none  are 
fb  capable  of  pencil  exa<51nefs,  as  the  near  appulfes  of 
the  moon  and  planets  to  the  fixed  liars  }  fuch  as  lately  we  had 
of  Jupiter  to  two  fmall  liars  in  Gemini  and  of  Mars  to  the 
forehead  of  Scorpio  :  For,  tho’  the  places  of  the  liars  have  not 
hitherto  attained  an  ultimate  precilion  ;  yet  thefe  forts  of  ob-  t 
fervations  are  ever  good  and  the  places  of  the  planets  are  1 
thereby  afeertained,  in  proportion  to  the  correilnefs  of  the  ca¬ 
talogues,  that  may  hereaftt  r  be  made  :  But  the  ordinary  num¬ 
ber  of  the  Bars,  with  which  the  planets  may  be  thus  compar¬ 
ed,  being  fmall,-  the  opportunities  of  obferving  are  confe- 
quently  rare:  Whence  appears  the  great  ufe  of  a  compleat 
catalogue  of  telefcdpic  Bars,  at  leaf!  within  the  limits  of  the 
zodiac  5  viz.  that  thereby  thefe  opportunities  may  be  more  fre¬ 
quent  :  And  wherever  fuch  obfervations  have  formerly  been 
made  to  thefe  fmall  Bars,  we  may  be  enabled  to  find  them 
out  •  and  by  determining  their  places,  to  be  alfo  certain  of  the 
places  of  the  planets  ;  of  which  the  Dr.  gave  a  notable  inBance 
in  finding  the  place  of  the  great  cornet  in  16S0,  in  its  hrft  ap¬ 
pearance,’  even  before  it  had  a  tail  vifible  to  the  naked  eye,  of 

which 


Royal  Society.  123 

winch  an  account  is  given  in  ‘Phil .  Iranf  N°  942,.  And  fince 
the  Royal  Obfervatory  at  Greenwich  has  been  put  under  the 
Dr’s  care,  he  has  endeavoured  to  put  himfelf  into  a  condition 
to  fupply  the  many  and  great  vacancies  to  be  met  with  in  the 
prefent  zodiac;  and  particularly,  he  has  fought  out  and  fettled 
the  places  of  two  tejefcopic  ftars,  to  one  of  which  Jupiter  was 
obferved  by  Galileo  to  apply  at  the  beginning  of  March  i<5io 
N.  S.  and  which  is  the  very  firft  obfervation  of  that  kind  that 
was  made  with  the  telefcope,  vide  Nuncius  Syder.  p.  27,  edit, 
prin.  1610,  On  the  28.  of  Feb.  an  hour  after  fun-fet,  a  fmall 
fixed  ftar  was  in  conjunction  with  the  fourth  latelltte  (as  it  fince 
appears  to  have  been)  being  then  eaflwards  of  the  planer.  The 
next  day  March  ift  at  the"  fame  hour,  the  center  of  Jupiter 
was  in  the  angle  of  an  equilateral  triangle  with  the  fourth  iatel- 
liteand  the  ftar:  And  again  March  2.  Jupiter  being  retrograde, 
had  paft  the  conjunction  of  the  ftar;  and  a  line  from  the  ftar* 
perpendicular  to  that  of  the  fatellites,  fell  on  the  firfl  fatel- 
lite  then  two  minutes  to  the  weft  ot  the  planet,  and  in  Lat.  the 
ftar  was  more  foutherly  than  the  fateline  8  mintues :  The  Dr. 
found  out  this  ftar,  by  the  direction  of  the  place  of  Jupiter 
at  that  time  ;  and  by  comparing  it  with  others  in  the  catalogue, 
having  nearly  the  fame  declination,  he  fettled  its  place  in  190 
124'  and  i  of ' Gemini  to  the  time  of  the  Rritifh  catalogue  with 
25 ,  S.  Lat.  • 

Another  remarkable  obfervation  of  Saturn  is  recorded  in 
Riccioli  Jftron .  Reform,  p.  286,  laid  to  have  been  made  at 
Modena  by  the  Marquis  Malvazzo  on  July  9,  1662,  N.  S. 
when  the  eaftern  an  fa  of  Saturn  touched  a  fixed  ftar  :  By  the 
then  place  of  Saturn ,  the  Dr.  looked  out  for  this  ftar  to  which 
Saturn  was  then  very  near ;  and  after  the  fame  method  he  fet¬ 
tled  its  place  in  the  beginning  of  the  year  169 o  (the  epocha  of 
the  Catal  Brit.)  in  29°  94'  of  Scorpio  with  20  and  1  a  minute 
N.  Lat.  By  this  it  will  appear,  how  defective  the  obferved 
place  of  Saturn  is  flawed  in  Riccioli ,  there  being  an  error  of 
upwards  of  7'  in  the  Lat.  thereof 

i An  Obfervation  of  a  Parhelium ;  by  the  Same.  Phil.  Tranfi 

3Si 0  9  69.  p.  211. 

f\CTOB  ER  2(5.1721,  Dr.  Halley  being  on  the  river,  corri- 
^  mg  up  to  London  about  y  an  hour  after  10  o’clock  in  the 
morning ;  the  lun  being  then  about  20  degrees  high,  he  ob¬ 
served  a  circle  about  the  fun,  which  is  by  no  means  unufual, 
*/hen  the  air  in  chilly  weather,  fuch.  as  it  was  then,  is  replete 

O  2  with 
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with  fnowy  particles 3  which  circle  was  of  the  fi ze  it  always 
appears  in,  about  23  degrees  from  the  fun  and  faintly  tinged 
with  the  colours  of  the  iris.  When  this  circle  happens,  the 
Dr.  always  looks  out  to  obferve,  whether  any  other  of  the 
phenomena,  that  fometimes  attend  it,  do  at  that  time  appear  3 
fuch  as  parhelia  and  other  coloured  circles,  concentric  with 
the  fun  3  and  fometimes,  as  he  once  oblerved  it,  excentric$  as 
alfo  a  white  circle  round  the  zenith,  of  equal  altitude  with 
the  fun  :  But  at  this  time  the  air  being  thickened  with  3  hazy 
vapour  and  the  fmoke  of  London ,  he  could  only  ohlerve  tp  the 
eaftward  a  luminous  white  patch,  which,  for  about  20  minutes 
fhone  very  confpicuoufly  thro?  the  thick  air,  about  two  degrees 
in  diameter,  as  near  as  he  could  eftimate,  and  about  the  fame 
altitude  with  the  iun  3  and  from  it  towards  the  fun,  there 
feemed  to  ififue  a  long  white  tail  much  narrower  than  the 
mock-fun  3  hut  which  he  took  to  be  a  fegment  of  the  white 
circle,  which  he  once  obferved  entire  at  London :  Had  the  air 
been  clear,  'the  Dr.  doubts  not  but  much  more  of  the  phaenp- 
mena  of  the  parhelia  might  have  been  obferved  at  that  time  s 
But  how  to  explain  thele  appearances  and  account  for  the 
magnitude  of  thefe  circles  is  what  feems  ftill  to  be  wanting. 


jdn  . Account  of  two  Mock-funs  and  an  arch  of  a  Rain-bow 
inverted  3  together  with  an  Halo  and  its  hrightefi  arch ^ 
obferved  at  Lyndon  in  the  County  of  Rutland  3  by  Mr * 
Whifton.  Phil.  Tranf.  N°  3 6q.  p.212. 

OC'fO'B  E  R  11.  1721,  about  10  o’clock  in  the  morning, 
Mr.  Whifion,  being  at  Lyndon  in  the  county  of  Rutland , 
after  an  aurora  borealis  the  night  before  (wind  W.  S.  W.)  he 
obferved  an  attempt  towards  two  mock-funs,  as  he  had  done  at : 
fome  other  times  :  About  I  or  |  of  an  hour  after,  he  went  to 
view  the  heavens  and  then  found  the  appearance  compleat,  l 
when  two  plain  parhelia  or  mock-funs  were  to  be  feen  toler¬ 
ably  bright  and  diftinefb  3  and  that  in  the  ufual  places,  viz .  in 
the  two  interledions  of  a  llrong  and  large  portion  of  an  halo 
(as  represented  in  Fig.  15.  Plate  IV.)  with  an  imaginary  circle, 
parallel  to  the  horizon,  palling  thro’  the  true  fun  :  This  circle 
he  calls  imaginary,  becaufe  it  was  not  itfelf  viiible,  as  it  fome¬ 
times  has  been  at  fuch  appearances  :  Each  parhelion  had  a  tail 
of  a  white  colour,  and  in  direcl:  oppoftion  to  the  true  lurry 
that  towards  the  edit  was  20  or  25  degrees  long  3  that  towards 
the  well  about  10  or  12  degrees  3  but  both  were  narrowelt  at 
the  remote  extremities:  The  mock-funs  were  evidently  red' 

>  towards 
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towards  the  fun  3  but  pale  or  whitifh  at  the  oppofite  fides,  as 
was  alfo  the  halo :  Upon  calling  his  eyes  upward,  he  obferved 
an  arch  of  a  curious  inverted  rain-bow,  about  the  middle  of 
the  diftance  between  the  top  of  the  halo  and  the  vertex,  that 
is,  when  allowance  is  made  for  the  ufual  inequality,  that  ap¬ 
pears  between  the  fame  number  of  degrees,  nearer  to  and  re¬ 
moter  from  the  vertex :  This  arch  was  as  diftinft  in  its  co* 
lours,  as  the  common  rain-bow  3  and  with  the  like  allowance 
as  before,  of  the  fame  breadth  :  The  red  colour  was  on  the 
convex,  and  the  blue  on  the  concave  of  the  arch,  which 
feemed  to  be  about  90  degrees  long  3  its  center  in  or  near  the 
vertex:  On  the  top  of  the  halo  was  a  kind  of  inverted  bright 
arch,  thcf  its  bend  was  not  diftinfl :  The  lower  part  of  the 
halo  was  among  the  vapours  of  the  horizon  and  invifible.  The 
angles,  as  more  exa&ly  meafured  next  day,  near  noon  (when 
the  fame  appearance  returned  again,  but  more  faintly)  were 
as  follows  3  the  fun?s  altitude  was  220  and  \  3  the  perpendicu¬ 
lar  femidiameter  of  the  halo  2$p  and  §-3  the  diftance  of  the 
rainbow  from  the  top  of  the  halo  230  and  ■§■  3  the  femidiameter 
of  the  arch  of  the  rainbow,  fuppofing  the  vertex  its  center, 
210.  The  phenomenon  lafted  each  day  for  1  hour  and  i  or 
two  hours.  What  was  moft  remarkable  on  the  23.  was  that 
the  wind,  which  on  the  22.  was  almoft  infenfibie,  was  how  be¬ 
come  fenfible  and  changed  to  N.  N.E.  fo  that  the  halo  was 
fenfibly  become  oval  3  its  fhorter  axis  parallel  to  the  horizon; 
and  the  two  mock-funs,  which  were  then  but  juft  vifible,  efpe- 
cially  that  on  the  eaft,  were  not  in  the  halo,  but  a  degree  or  two 
without  it,  which  Mr.  Whifton  afcribes  to  the  unufual  fhortnefs 
of  the  horizontal  diameter  3  and  this  pofmon  oi  the  mock- 
funs  does  not  appear  to  have  been  taken  notice  of  by  any,  tho’ 
it  was  now  very  fenfible, 

Qttober  26.  About  9  o’clock  in  the  morning,  as  Mr.  JVhiflon 
was  coming  in  the  Northampton  coach  towards  London ,  the 
halo  returned  larger  and  clearer  than  before  3  and  the  two 
mock-funs  juft  attempted  an  appearance  therein,  as  on  the  22. 
but  the  air  becoming  thicker  and  thicker  towards  rain,  he  law 
them  no  more. 

Auguft  30.  before,  he  obferved  at  Lyndon  in  Rutlatidjhire  a. 
remarkable  halo,  whofe  upper  part  bad  its  inverted  arch  red- 
difh  within  and  pale  without,  but  brighter  and  more  vivid 
than  ever  he  obferved  it  in  his  life ;  and  at  the  fame  place 
Sept.  ir.  in  the  evening  there  was  the  brighteft  and  moft  re¬ 
markable  aurora  borealis a  with  its  unaccountable  motions  and 

fhiftingSj 
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fhiftings,  that  ever  he  obferved;  excepting  that  original  one 
March  6.  17 15  -1 6 ;  this  aurora  was  feen  in  Northamptonjhire » 
at  the  Bath  and  elfewhere  3  the  vertex  of  the  columns,  which 
fhot  upwards,  was  not  his  vertex,  but  evidently  15  or  20  de¬ 
grees  diftant  towards  the  iouth  3  and  in  Rutland  the  wind  was 
north,  at  the  Bath  weft,  and  in  Northamptonjhire  fouth,  all  at 
the  fame  time. 

As  to  thofe  northern  lights,  Dr.  Halley  foon  after  their  firft 
appearance,  communicated  his  thoughts  to  the  public  in  a 
former  frarf action,  and  Mr.  Whifton  in  a  fmail  pamphlet, 
publifhed  about  the  fame  time  3  and  as  to  the  halo’s,  mock- 
funs,  inverted  arches  of  rain-bows  and  other  phenomena  of 
the  like  nature  5  M.  Huygens  has  very  accurately  explained 
them  in  his  poft humous  ‘works  from  p.  293.  to  p.  3 66.  and  Sir 
Jfaac  Newton  has  touched  upon  them  in  his  Optics  1.  edit, 
f.  134.  As  to  the  unulual  frequency  of  the  northern  lights  of 
late  Mr.  Whifton  was  far  from  latisfying  himfelf. 


Oh fer  vat  ions  on  the  Generation  of  Plants 3  by  iDr-  Blair. 

Phil.  Tranf.  N°  3 69.  p.  116 - 

WHAT  Dr.  Blair  had  advanced  in  his  Botanic  ejfays  is 
fully  confirmed  by  experiments  made  by  fome  curious 
gardeners,  particularly,  Mr.  Philip  Miller ,  who  writ  him  an 
account  1.  That  Nov.  11.  1721,  in  purfuance  of  the  Dr’s  ad¬ 
vice,  he  iepa rated  the  male  plants  of  the  fpinage  from  the  fe¬ 
male  :  the  confequence  was,  that  the  feeds  fwelled  to  the  ufual 
bigntls  3,  but  that  they  did  not  grow  when  he  fow’d  them: 
He  examined  the  feed,  and  found  they  wanted  the  punftum 
vittf,  which  perhaps  might  have  been  the  cafe  with  M.  Geof- 
froy 3  but  if  not,  the  female  embryo’s  might  have  been  im¬ 
pregnated  another  way,  as  he  tried  with  12  tulips,  which  he 
let  by  themfelves  about  fix  or  feven  yards  from  any  other  3  and 
as  foon  as  they  blew,  lie  took  out  the  ftamina  fo  very  carefully, 
that  he  fcattered  none  of  the  duft  3  and  about  two  days  after, 
he  obferved  bees  working  on  tulips  in  a  bed,  where  he  did 
not  take  out  the  ftamina  3  and  when  they  came  out,  their  bo¬ 
dies  and  legs  were  loaded  with  the  duft  -  he  obierved  the  bees 
fly  into  the  tulips,  where  he  had  taken  out  the  ftamina  3  and 
when  they  came  out,  he  found  they  hid  left  enough  behind 
them  to  impregnate  thefe  flowers  3  for,  they  bore  good  ripe 
feed  3  by  which  he  is  perfuaded>  that  the  farina  may  be  car¬ 
ried 
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tied  from  place  to  place  by  infers  ;  and  when  they  happen 
upon  a  flower,  whole  uterus  is  capable  of  being  impregnated 
by  fuch  a  duft,  it  may  be  thus  effected. 

The  Dr.  is  of  opinion,  that  this  will  not  fuit  with  Mr.  Mor- 
land's  fcheme  :  For,  tho’  we  may  fuppofe  the  ftamina  of  every 
flower  to  be  loaded  with  a  due  proportion  of  the  farina  ;  yet 
this  accidental  conveyance  of  it  to  a  neighbouring  flower  may¬ 
be  rather  lefs  than  greater  than  is  neceflary  :  So  that  if  want¬ 
ing  then  thole  embryo’s,  which  had  not  received  the  deter¬ 
mined  particle  into  their  bofom,  mull  be  defeSive  in  bulk  or 
barren  in  growing  5  but  here  all  were  equally  filled. 

2.  Mr.  Miller  in  another  letter,  dated  October  19.  1721,  in¬ 
forms  the  Dr.  that  he  bought  a  parcel  of  Savoy  feeds,  which 
he  fowed,  and  planted  out  the  plants  ;  but  was  furprifed  at  the 
production.  For,  he  had  half  of  them  red  cabbages  5  fome 
Iavoys  with  red  ribs  ;  and  fome  neither  one  fort  nor  the  other, 
but  a  mixture  of  all  forts  together  in  one  plant.  The  fame 
thing  happened  to  the  gardener  of  whom  he  had  the  feed,  bur 
he  did  not  know  how  5  for,  he  was  fure  he  took  Ipecial  care  in 
faving  of  the  feed  5  he  fowed  them  under  a  fouth- weft  hedge, 
and  planted  them  in  the  following  manner;  firft  a  dozen  of 
white  cabbages,  then  a  dozen  of  iavoys  and  then  a  dozen  of 
red  :  Upon  which  Mr.  Miller  immediately  thought,  that  this 
was  owing  to  the  effluvia  impregnating  the  uterus  of  each 
other ;  and  it  is  very  common  for  our  gardeners  to  plant 
white  and  red  cabbages  together  for  feed ;  and  they  are  as  often 
difappointed  by  having  a  degeneracy  of  both  kinds,  which 
they  attribute  to  the  foil ;  and  they  fend  to  Holland  for  a  frefh 

iupply  of  leed  and  affirm  that  our  foil  will  not  continue  that 
fort  good. 

Ihis  experiment  is  a  mod  convincing  argument  for  the 
effluvia;  for,  did  each  grain  of  the  farina  enter  the  fiftillum 
:o  its  proper  uterus,  this  mongrel  kind  would  never  be  pro 
duced:  For,  if  the  individual  plant  be  in  each  grain  of  the 
male  farina ,  how  can  it  be  fo  far  difmembered,  as  that  one 
?aft  fhall  go  to  the  making  up  the  ribs  of  red  cabbage  and 
mother  to  compofe  the  reft  of  a  favoy  plant. 

Analogous  to  this  is  what  the  Dr.  obfervcd  of  a  fpaniel 
)itch,  of  a  good  kind;  when  fhe  became  proud,  care  was 
aken  to  iet  her  have  good  dogs;  the  litter  fhe  produced  con- 
ifted  of  puppies,  iome  piebalPd,  like  one  of  the  dogs  that 
iad  lin  d  with  her,  of  the  fame  lhape,  colour  and  fpots; 

others 
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others  like  another  $  and  a  third  partaking  of  both,  with  fpGtg 
of  the  bitch  interfpers'd; 

This  is  a  farther  confirmation  of  what  the  Dr.  has  advanced 
JBffay  4*  where  p«  310*  he  afferts,  that  feveral  fetus's  par¬ 
take  equally  of  male  and  female :  But  here  two  males  concur 
with  one  female  in  the  eompofition  of  a  fourth  body,  made 
up  of  all  the  three,  and  one  feed  produces  a  cabbage,  con¬ 
fiding  of  three  different  fpecies,  which  could  never  happen, 
did  thefe  organiz’d  animalcula  or  fmall  grains  of  the  farina 
become  a  fetus  or  contain  the  folia  feminalia  of  a  plant  i 
This  is  fufHcient  to  anfwer  what  the  ingenious  Mr.  Bradley 
has  fo  drenoufly  contended  for,  in  his  Works  of  Nature  p.  9. 
feqq.  v 

It  is  worth  while  to  confider,  how  fa£  this  obfervation  may 
lead  us  into  the  infinite  variegations  and  dripes,  not  only  in 
annual  flowers,  fuch  as  poppies,  confolida  regalis  and  bottles, 
but  alio  in  perennial  roots  5  fuch  as  auricula's ,  cowflips, 
of  a  lower  fize,  which  is  hinted  by  Mr.  Bradley ,  having 
receiv’d  that  notion  from  the  ingenious  M.  2)u  Bois  ;  and  in 
plants  of  a  larger  fize,  not  of  a  bulbous  but  carno&s  root, 
iuch  as  columbines ;  where  there  is  a  vad  variety :  And  in 
this  plant  it  is  mod  efpecially  to  be  obferv’d,  that  tho’  the 
native  one,  from  which  all  the  other  leem  only  to  be  varia¬ 
tions  and  not  determinate  fpecies,  be  of  a  blue  colour,  confid¬ 
ing  of  1  c  alternate  petals  viz.  five  corniculate  and  five  plain: 
Yet  into  how  many  other  kinds  of  flowers  is  it  fubdivided? 
Such  as  pale  yellow,  with  bluifh  red,  purple,  dark  double 
dripes,  blue,  blackifh  red,  &c*  Some  with  corniculate  pet  ala , 
and  fome  only  with  plains  and  how  in  fiogle  flowers  it  imitates 
all  the  colours  obfervable  in  a  pidgeon. 

It  is  worthy  confideration,  whether  the  farina  may  do  this; 
fince  it  does  not  appear,  that  there  has  been  much  art  us’d 
in  making  thefe  flowers  break,  as  tulips,  or  to  Cultivate  a  fet 
of  breeders;  but  that  a  richer  foil  may  produce  a  double 
flower;  and  a  fuitable  loam  may  produce  the  variety  of 
colours;  The  farina  from  feveral  flowers  may  oecafion  the 
dripes;  and  the  ftamina  a  riling  from  the  plain  pet  ala  t  rather 
than  the  cornicula ,  pouring  out  the  farina ,  may  caufe  the 
flowers  with  the  plain  petala.  So  that  were  this  to  be  extended 
to  a  great  many  other  plants  and  were  there  proper  obferva- 
tions  made  upon  them,  confiderable  improvements  might  be 
made  in  this  doftrine  of  the  fexes  of  plants  ;  After  the  flowers. 
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we  might  confider  next  the  variegation  of  the  feed  of  fome 
plants,  particularly  the  phafeoli.}  whofe  various  fpots  and 
colours,  and  even  their  bignefs  too,  may  very  much  depend 
upon  the  effluvia  from  the  farina ,  when  feveral  kinds  are 
Town  together :  For,  if  we  conflder  three  plain  colours,  as  a 
white,  red  and  dark  blue,  we  may  obferve  how  many  defen¬ 
dants,  and  what  a  variety  of  fpots  may  proceed  therefrom  The 
lupines  may  likewife  in  fome  meafure  be  brought  in  here  ; 
and  perhaps,  the  Mfedica  cochleata  falcata  lunata  may  be 
multiplied  in  its  variegations  after  the  fame  manner. 

Mr.  Miller ,  being  perfuaded  to  it  by  an  ingenious  gardiner, 
pull’d  off  all  the  male  flowers  of  fome  melon  plants,  as  foon 
as  they  appeared  ;  but  inftead  of  finding,  as  his  friend 
inform’d  him,  that  thefe  flowers  exhaufled  the  nouriflimenr 
from  the  fruit,  he  found,  that  without  thefe  flowers  none  of 
the  melons  would  grow  ;  fo  that  he  was  depriv’d  of  the  fruit 
he  expedled. 

As  this  experiment  is  a  plain  indication  of  the  necefflty  of 
the  farina  ;  lb  it  confirms  the  uie  the  Dr.  has  afligned  to  the 
leaves,  viz.  that  the  nutritive  particles  by  entering  their  capil¬ 
laries  and  returning  again,  may  be  more  attenuated :  So  here 
the  petala  of  the  male  flowers  may  ferve  for  the  fame  pur- 
pofe;  for,  by  the  largenefs  of  the  tubuli  in  thefe  pomifer<e 
fcandentes ,  a  grofs  vifcidfap  is  receiv’d,  which  even  the  leaves 
themlelves  are  not  fufflcient  to  attenuate,  fo  as  to  be  fit  for 
compofing  the  more  fubtile  part  of  the  fruit;  till  by  repeated 
circulation  thro’  the  petala  of  the  male  flowers  it  may  be 
render’d  fit  for  fuch  a  purpofe:  It  is  true,  that  the*  female 
flowers  upon  the  top  of  the  rudiment  a  fruBus  may  in  fome 
meafure  ferve  for  this  purpofe;  but  as  the  male  flowers  are, 
generally  fpeaking,  more  numerous  than  the  female  ;  fo  their 
being  remov’d  muft  deprive  the  embryo’s  of  a  very  great 
afflftance  towards  being  perfected :  The  Dr.  farther  adds, 
that  the  orifices  of  the  pedicles,  when  the  flowers  are  pu  ll’d 
off,  muft  lofe  fo  much  of  the  fap,  that  the  wn ole  plant  mufl 
be  thereby  impoverifh’d  in  fuch  a  manner,  as  not  to  be  able 
to  bring  forth  the  cfeOgn’d  fruit;  and  all  this,  befides  the  want 
of  the  confiderable  fupply  of  the  farina  fxcundans . 
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Jn  Obfervation  of  an  extraordinary  height  of  the  Barome¬ 
ter  ;  by  Mr .  George  Graham.  Phil.  Tranf.  N°  369. 
222. 

ON  the  2 1.  of  December  1721,  Mr.  Graham  oblerving 
the  barometer  much  higher  than  ufual;  between  7  and 
8  o’clock  that  evening  he  fill’d  a  tube  with  very  clean  quick- 
filver,  and  found  the  height  to  exceed  fomewhat  30,  7  f 
inches:  By  8  o’clock  next  morning,  a  wheel-barometer,  which 
hung  in  the  fame  room,  had  rifen  one  tenth  of  an  inch  higher 
than  it  was  the  night  before,  when  the  experiment  was  made  5 
at  10  o’clock,  one  fifth  of  an  inch  more:  At  which  time  it 
was  at  the  higheft,  being  a  little  above  30,  8  f  inches  5  about 
12  at  noon  it  was  lenfibly  lower  and  continued  falling  all  the 
reft  of  the  day. 

When  the  lower  end  of  the  tube  was  firft  immers’d  in  the 
ciftern,  the  quickfilver  adher’d  for  fome  time  to  the  crown  of  the 
glafs;  but  upon  fhaking,  it  fell  to  the  above-mentioned 
height. 


J  Caution  to  be  us'd  in  examining  the  fpecifick  Gravity  of 
Solids ,  when  weigh'd  in  Water  3  by  Dr*  Jurin.  Phil. 
Tranf.  N°  369.  p.  223. 


THAT  the  experiments  for  finding  the  fpecific  gravity 
of  folid  bodies  may  be  made  with  exa£tnelsfb  as  to  draw 
any  inferences  from  them  in  natural  philolophy,  Dr.  Jurin 
gives  the  following  caution,  viz*  that  when  a  dry  porous  body 
is  to  be  weigh’d  in  water,  in  order  to  difcover  its  fpecifick 
gravity  ;  it  is  neceffary,  by  fome  means  or  other,  to  extricate 
the  air  out  of  all  the  fmall  pores  and  vacuities  within  it, 
that  the  water  may  have  free  liberty  to  pervade  them  5  unlels 
this  care  betaken,  it  muff  needs  happen,  that  the  air,  which 
po  fife  fifes  thofe  fmall  cavities  and  keeps  the  water  out,  will  ren¬ 
der  the  folid  of  lefs  weight  in  the  water;  and  confequently, 
of  lefs  apparent  fpecifick  gravity  than  it  really  is. 

The  belt  way  of  avoiding  this  inconveniency  is,  to  fet  the 
vefifel  of  water,  in  which  the  folid  body  is  immers’d,  under 
the  receiver  of  an  air-pump,  and  to  exhauft  the  air  out  of 
the  body  by  that  means;  which  will  be  more  eafy  and  exa&ly 
done,  if  the  water  be  firlt  heated  over  the  fire:  And  where 
the  conveniency  of  an  air-pump  cannot  be  had,  the  fame  thing 
may  be  done  almolt  as  well,  by  letting  the  folid  body  con¬ 
tinue  iome  time  in  boiling  water  over  the  fire. 


But 
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But  no  folid  body  muft  ever  be  put  into  hot  water,  that  will 
in  any  meafure  diflblve  or  give  a  tin&ure  to  the  water. 

One  inftance  of  the  neg!e£t  of  this  caution  may  be  obferv’d  in 
the  accounts  we  have  of  the  fpecifick  gravity  of  the  (tones  ex- 
traced  from  human  bladders,  which  have  been  commonly  found 
to  be  but  about  half,  and  lome  of  them  no  more  than  ^  part 
heavier  than  an  equal  bulk  of  water.  From  this  it  has  been  too 
haftily  concluded,  that  thefe  (tones  are  very  improperly  call’d  by 
that  name,  as  not  at  all  approaching  to  the  fpecifick  gravity  of 
even  the  lighted  real  (tones,  we  have  any  account  of.  , 

Whereas  it  is  much  more  realbnable  to  fuppoie,  that  thole 
(tones,  which  have  been  found  to  be  fo  light,  were  fuch  as  had 
been  for  a  confiderable  time  extra&ed  out  of  the  bladder  5  and 
:on(equently,  had  loft  much  of  their  weight  by  the  evaporation 
of  the  urine,  with  which  they  had  at  firft  been  faturated,  and 
that  they  had  afterwards  been  tried  without  the  caution  above- 
mentioned.  The  Dr.  would,  therefore,  recommend  it  to  thole, 
who  (hall  examine  the  fpecific  gravity  of  the  human  calculus , 
that  they  would  either  try  the  experiment  upon  (tones  fre(h  ex¬ 
tracted  out  ©f  the  bladder,  or  elfe  ule  the  abovefaid  method,  to 
extricate  the  air  out  of  their  cavities;  if  they  do  this,  the  Dr. 
is  furethey  will  meet  with  fome  calculi  (as  he  himfelf  has  done) 
exceeding  the  weight  of  fome  (brts  of  burnt  earthen  ware  and 
alabafter ;  and  approaching  very  near  to  that  of  brick  and  the 
lofter  fort  of  paving  (tone:  But  it  is  not  to  be  expefted,  that 
they  (hould  entirely  equal  the  fpecific  gravity  of  done,  found  in 
the  earth  5  becaufe  the  mixture  of  (ome  portion  of  the  animal  oil 
and  volatile  fair,  with  the  (tony  (ubftance  of  the  human  calculi , 
muft  needs  leffen  the  fpecific  gravity  of  the  whole  concrete. 

Dr.  yurin  was  very  much  lurpris’d  at  the  following  oblerva- 
tion,  he  accidentally  dilcovered,  to  wit,  that  the  (ubftance  of  all 
wood  (as  oak,  fir,  kSc.)  is  fpecifically  heavier  than  water  :  To 
prevent  being  miiunderftood,  the  Dr.  obferves,  that  in  wood  and 
other  vegetables,  there  are  two  forts  of  veflels;  one  of  which 
convey  the  fap  ;  and  the  other  contain  only  air,  for  which  realon 
they  are  call’d  air- veftels :  When  wood  floats  or  fwims  in  water, 
thiseftedlis  not  owing  to  the  lightnefs  of  the  (ubftance  of  the 
wood,  but  only  to  its  being  buoy’d  up  by  the  air  contain’d  in  the 
laid  veftels:  F6r,  when  the  air  is  exhaufted  out  of  thofe  veflels, 
and  inftead  thereof  the  water  has  insinuated  itfelf  into  them,  the 
wood  will  fink  to  the  bottom;  as  is  evident  ifx  (mall  chips  or 
(havings  of  wood,  by  means  of  the  air-pump  or  an  infufion  in 
boiling  or  even  in  cold  water  for  a  fufficient  time  ;  and  the  fame 
.  '  R  2,  is 
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is  found  to  be  the  cafe  in  the  roots,,  dalks,  leaves  and  feeds  of  as 
many  other  vegetables  as  the  Dr.  had  hitherto  tried,  cork  only 
excepted  $  in  which  lad  he  had  no  realon  to  exped  it,  considering 
the  particular  drudure  of  its  fuhdance,  as  defcribed  by  the 
learned  Dr.  Hook  in  his  Micrographia . 


An  Ojjification  of  the  Crural  Artery  5  by  Mr.  Edward  Naifh. 

Phil,  Tranf.  N°  5 69.  p,  2 26. 

MR.  Confett  of  Cleveland  in  Torkfhire ,  6  7  years  of  age,  who 
had  all  his  life  before  enjoyed  a  perfect  good  ftate  of 
health,  lent  for  Mr.  Naifh  on  account  of  a  mortification  which 
began  about  a  month  before  upon  one  of  his  toes }  and  by  gra¬ 
dual  advances  in  that  time  had  reached  half  way  up  his  leg  5  and 
this  without  any  manifed  caufe :  Mr.  Naifh  found  him  in  this 
condition,  viz.  with  a  perfed  mortification  or  fphacelus  of  his  foot 
and  half  his  leg:  The  patient  faw  himfelf  dying  daily  by  piece¬ 
meal,  but  heart-whole,  as  he  exprefifed  if,  and  with  a  pretty  good 
pulfe.  Mr.  Naifh  propofed  amputation  as  the  only  remedy, 
which  the  patient  readily  contented  to. 

The  leg  being  cut  off  at  the  ufual  place  (which  was  four  inches 
above  the  mortification)  about  two  or  three  ounces  of  blood  iffued 
out  from  the  mufcular  part*  but  upon  flackening  the  turneket, 
in  order  to  look  for,  and  tie  up  the  artery,  not  one  drop  of  blood 
flowed  out,  to  Mr.  Naijb's  great  furpriie  5  and  upon  feeling  the 
extremity  of  the  artery,  he  found  it  hard  and  callous  $  however, 
he  fecured  it  by  a  ligature,  as  ufual,  and  drefs’d  the  flump.  The 
patient  (who  had  borne  the  operation  with  the  greateii  resolution) 
being  put  to  bed,  Mr.  Naifh  was  defirotis  to  examine  the  leg  5 
and  having  diffeded  the  artery,  with  its  two  confiderable  branches, 
as  far  as  the  tar  fits,  he  found  them  for  the  moil  part  off  fed  ; 
that  is  to  fay,  the  trunk,  where  it  was  amputated,  was  oflified 
about  -§  of  its  circumference  :  About  f  of  an  inch  lower,  the 
whole  was  bony,  leaving  lo  finall  an  orifice,  that  it  could  only 
admit  of  a  hog’s  bridle :  A  little  lower,  it  was  bony  on  one  fide  $ 
and  membranous  on  the  other  5  and  then  again  entirely  bony  $ 
here  and  there,  for  the  breadth  of  a  barley-corn,  there  was  no 
bone  at  all.  Mr.  Naifh  opened  about  two  inches  of  the  internal 
branch  immediately  above  the  malleolus ,  it  appearing  blacker 
than  the  red  ;  after  it  had  been  wafhed  he  found  therein  about 
two  or  three  drops  of  coagulated  blood,  and  now  that  it  was  ex¬ 
panded  and  dried,  it  was  one  entire  lamina  of  bone,  as  thick  as 
the  ihe  11  of  a  pidgeon’s  egg  and  of  an  uneven  i'urface  :  He  dif- 
ieded  three  ramifications  of  tins  internal  branch  into  the  foot ; 

only 
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only  one  of  them  had  a  very  fmall  bone  in  it,  about  f-  an  inch 
from  the  trunk  :  The  other  large  branch,  running  on  the  ligament, 
chat  ties  the  fociles  together,  was  not  fo  much  oftified  as  that 
already  described. 

This  ofiification  (the  compleateft  Mr.  Naijb  ever  heard  of) 
was,  doubtlefs,  the  caufe  of  the  mortification,  and  of  the  death 
of  the  patient,  which  followed  four  days  after  the  amputation. 

This  bony  lamina  or  fhell  was  on  the  infide  of  the  tunicles  or 
coats  of  the  artery.  Mr.  Naijh  doubts  not  but  that  thefe  cafes 
are  more  common  than  is  imagined  :  For,  when  we  fee  mortifica¬ 
tions  leize  the  extreme  parts  of  aged  people,  we  commonly  attri¬ 
bute  them  to  a  decay  of  nature,  or  an  extindion  of  the  vital 
warmth,  tho’  he  takes  this  to  be  oftener  the  caufe  ;  and  he  is  the 
more  apt  to  think  fo,  from  two  or  three  parallel  cafes  he  had 
been  acquainted  with  in  his  own  pradice. 

An  Account  of  a  Rainbow  obferved  on  the  Ground ;  by  Dr* 
Langwith.  Phil.  Tranf.  K°  3 dp.  p.  229. 

CEPL*.  7.  1 72 1,  about  9  o’clock  in  the  morning  Dr.  Lang- 
with  riding  with  fome  others  over  ‘Port -mead  near  Oxford , 
and  the  morning  mifty  and  grafs  very  wet  with  the  dew ;  they 
had  not  been  long  out,  before  the  air  cleared  up  and  the  fun  be¬ 
gan  to  iliine  very  bright :  Soon  after,  they  obferved  a  rainbow 
on  the  ground,  whole  colours  were  near  as  lively  as  thole  of  the 
common  iris ,  extending  for  lome  hundreds  of  yards  ;  the  colours 
were  fo  ftrong,  that  it  might  have  been  obferved  much  farther, 
had  it  not  been  terminated  by  the  bank  and  hedge  of  the  field; 
It  continually  changed  its  place  as  they  moved  along,  which 
commonly  happens  in  other  rainbows  ;  the  more  remarkable  par¬ 
ticulars  were,  as  follows. 

1.  That  its  figure  was  not  round,  but  oblong;  being  as 
Dr.  Langwith  took  it,  a  portion  of  an  hyperbola,  2.  That  ns 
convex  part  was  turned  towards  the  eye,  and  the  vertex  at  a  imali 
diftance  before  them.  3.  That  the  colours  took  up  Ids  fpace, 
and  were  much  more  lively  in  the  nearer  than  remoter  parts 
thereof. 

Thefe  phenomena  may  be  eafily  accounted  for,  by  comparing 
this  iris  D  C  E  Fig  1 6.  Plate  IV.  with  the  common  iris  k  i  E  e\ 
formed  by  drops  falling  in  the  air  at  a  fmall  diftance  from  the 
eye  of  the  fpedator  FI,  and  touching  the  ground  with  the  lower 
part  of  its  arch  in  E,  the  vertical  point  of  the  iris  DC  E ;  pro¬ 
duce  the  cone  UkiEej  its  imerfedion  with  the  plane  of  the  ho¬ 
rizon  will  give  the  figure  of  the  iris  DCE.  Hence  it  follows. 

1.  That 
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i.  That  as  the  angle  eH  G  happens  to  be  greater,  equal  to,  or 
Ms  than  90  degrees,  the  figure  will  be  an  hyperbola,  parabola  or 
ellipfis.  2.  That  as  the  fun  was  about  30  degrees  high,  when 
they  view’d  the  phenomena,  the  iris  was  an  hyperbola.^  3.  That 
the  arches  of  the  lame  iris,  confining  of  colours  of  different  re- 
tangibility,  may  alfo  in  fome  cales  be  different  fe& ions  of  the 
cone.  4.  That  fince  the  angle  eHF  is  always  given  3  from  the 
height  of  the  point  of  view  H  G  and  the  fun’s  altitude  SLA, 
the  dimenfions  of  thele  iris's  are  eafily  determined. 


An  Account  of  the  ‘Pores  of  the  Leaves  of  Box  3  as  alfo  of 
the  Down  of  Peaches  and  Quinces  3  by  M.  Leewenhoeck. 
Phil.  Tranl.  N°  369.  p.  231.  ! franflated  from  the  Larin. 

MZ^W»^^'puIled  off  a  leaf  from  that  Jfpecies  of  box, 
*  called  palma  ceres ,  and  tearing  it  to  pieces  he  viewed  it 
with  his  microfcope^  after  which,  he  could  very  diitin&ly  ob- 
ferve  thele  parts,  thro’  which  perfpiration  is  performed  3  belides 
a  great  many  very  fmall  pores,  that  tranlmitted  the  light  3  and 
which  appeared  to  greater  advantage,  and  more  numerous,  as  the 
parts  of  the  leaf  were  lomewhat  drier. 

In  the  fmall  leaves  of  a  box,  that  were  partly  green  and  partly 
withered,  he  perceived  the  pores  Hill  more  diftin<3Jy  than  he  had 
ever  done  in  any  others  3  and  the  more  diftinftly  to  reprefent 
their  great  number,  he  laid  a  box  leaf  on  a  brafs  ruler  divided 
into  leveral  parts  3  and  he  found  its  length  equal  to  fo  parts  of  an 
inch  (fuppofing  an  inch  divided  into  10  partsj  and  its  breadth  to 


io  parts 


Now  fuppofing  the  figure  of  fuch  a  leaf  to  be  oval,  and  ad¬ 
ding  irs  length  and  breadth  together,  the  fum  will  be  13,  whofe 
lialf  is  6  and  y  :  Again  fuppofing  the  lame  leaf,  after  adding  its 
length  and  breadth  together,  to  be  round  like  a  circle,  its  diame- 
ter  is  equal  to  6  tenth  parts  and  y  of  an  inch. 

Afterwards  M.  LeeWenhoeck  laid  a  hog’s  briftle  clofe  by  the 
faid  leaf  3  and  viewing  it  with  his  microfcope,  he  judged  that  i2 
pores  of  the  leaf,  if  contiguous  to  each  other,  would  be  equal 
so  the  diameter  of  the  brift^  and  that  tfo  bridles  would  make 
an  inch  3  whence  it  follows,  that  each  tenth  part  of  an  inch  is 
equal  in  length  to  fix  diameters  of  a  bridle  3  but  the  femidiame- 
ter  of  a  fmall  leaf  of  box  to  19  diameters  and  a  half  of  a  bridle  • 
which  19  diameters  and  \  if  multiplied  by  x2,  the  number  of 
pores,  the  produft  will  be  234,  which,  from  what  has  been  ikitL 
is  the  length  of  a  iemicircle  of  box  leaf. 


In 
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In  order  to  find  the  fuperficial  contents  of  fuch  a  circle  ;  we  maft 
n  the  firft  place  fuppofe  with  geometricians,  that  as  14  to  11 * 
fo  is  the  fquare  of  the  diameter  of  any  circle  to  the  contents 
thereof:  Hence  it  follows,  that  one  fuperficies  of  a  box  leaf  h 
furnifhed  with  172090  pores;  and  finee  the  other  is  furnilhed 
with  no  fewer,  the  whole  number  of  pores  for  perfpiration  will 
be  544180. 

M.  Leewenhoeck  obferved  with  his  naked  eye  the  down  on 
peaches,  commonly  called  mountain-peaches  ;  he  placed  before 
his  microfcope  fome  pieces,  he  had  cut  off  from  the  rind  ;  and 
he  judged  the  down  particles  equal  in  number  to  the  pores  m 
the  rind  ;  and  as  he  had  formerly  hinted,  that  the  pores  in  fruits 
opened  between  two  fmall  lips,  as  it  were,  and  were  not  quite 
round,  but  fomewhat  oblong  5  io  in  like  manner  the  down,  ififo- 
ing  out  of  the  faid  pores,  is  not  quite  round,  but  fomewhat 
flat;  yet  he  obferved  a  great  many  in  the  middle  fomewhat 
corrugated. 

In  order  to  fhew  the  vafl  number  of  pores  defigned  for  perfpi¬ 
ration,  as  allb  the  exhaling  humour,  which  emitted  into  the  air* 
is  infpiflated  into  oblong  particles,  but  fome  longer  than  others* 
M.  Lee-wenhoeck  caufed  delineate  a  fmall  portion  of  a  peach,  as 
reprefented  by  ABCDEFG  Fig*  1 7*  P l^te  IV .  where  ABFG 
is  a  little  bit  of  the  fruit  and  rind  ;  BCDEF  the  down  adher¬ 
ing  to  the  peach. 

The  bulk  of  the  faid  little  piece  of  peach  may  be  eftimated 
thus ;  M ,  Leewenhoeck  took  three  hairs  of  his  face,  and  viewing 
them  with  his  microfcope;  after  dividing  the  length  of  the  figure 
from  G  to  A  into  16  parts,  the  laid  length  of  the  figure  was 
found  not  to  exceed  eight  diameters  of  a  hair:  Which  if  true* 
what  an  incredible  number  of  down  particles  muft  neceflfaritf 
cover  a  peach  ? 

Afterwards  M.  Leewevhoeck ,  viewing  with  his  microfcope 
fome  particles  of  a  ripe  quince,  caufed  delineate  the  down  there¬ 
on,  which  is  no  lels  copious  than  on  a  peach,  as  reprefented  by 
HIKLMNO  Fig.  18;  where  HINQ  is  a 'fmall  portion  of 
the  pulp  and  rind  ;  IKLMN  the  down  exfudating  therefrom, 
which,  tho’  longer  in  quinces  than  in  peaches,  does  not  (land  erc£t 
in  the  former  as  in  the  latter j  but  is  matted  together. 
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Remarks  on  fome  attempts  towards  a  perpetual  Motion  5  byi 
2)r.  Ddaguliers.  Phil.  Tranf.  N°  369.  p.  234* 

THE  wheel  at  Heffe-C'ajfil ,  made  by  M.  Orfireus  and  by 
him  called  a  perpetual  motion,  has  been  io  much  talked 
of,  on  account  of  its  furprifing  phenomena,  that  a  great  many 
have  taken  it  to  be  actually  a  felf-moving  engine,  and  accordingly 
attempted  to  imitate  it  as  fucb  $  Dr.  ‘DeJ adulters  fhews,  that  the 
principle,  mod  of  them  go  upon,  is  falfe  and  can  by  no  means 
produce  a  perpetual  motion. 

They  take  it  for  granted,  that  if  a  weight,  defending  in  a 
wheel,  at  a  determinate  diftance  from  the  center,  does  in  its  afcent 
approach  nearer  to  it  $  fuch  a  weight  in  its  defcent  will  always 
preponderate  and  caufe  a  weight  equal  thereto  to  rife,  provided 
it  comes  nearer  the  center  in  its  rile  •  and  accordingly  as  itfelf 
riles,  will  be  overbalanced  by  another  weight  equal  thereto  5  and, 
therefore,  they  endeavour  by  various  contrivances  to  produce  that 
effca,  as  if  the  conlequenee  thereof  would  be  a  perpetual  mo¬ 
tion. 


The  Dr.  fhews,  that  they  midake  one  particular  cafe  of  a  ge¬ 
neral  T'heoreniy  or  rather  a  Corollary  of  it  for  the  ^Theorem  itfelf, 
which  is  as  follows. 

I*beor.  If  one  weight  in  its  defcent,  does,  by  means  of  any 
contrivance,  caule  another  weight  to  afcend  with  a  lefs  momentum 
or  quantity  of  motion  than  itfelf,  it  will  preponderate  and  raife 
the  other  weight. 

Cor.  r.  Therefore,  if  the  weights  be  equal,  the  defending 
weight  mud  have  more  velocity  than  the  aicending,  becaufe  the 
momentum  is  made  up  of  the  weight,  multiplied  into  the  quantity 
of  matter. 


Cor.  2.  Therefore,  if  a  leaver  or  balance,  have  equal  weights 
fattened  or  fufpended  at  its  ends,  and  the  brachia  be  ever  fo 
little  unequal,  that  weight  will  preponderate,  which  is  farthed 
from  the  center. 

Scholium .  This  fecond  Corel,  caufes  the  midake;  becaufe 
thole,  who  think  the  velocity  of  the  weight  is  the  line  it  deferibes, 
expeff  that  that  weight  fhall  be  overpoifed,  which  deferibes  the 
fhorteft  line  5  and  therefore  contrive  machines  to  caufe  the  amend¬ 
ing  weight  to  deicribe  a  fhorter  line  than  the  defending  weight 
does:  As  for  example,  in  the  circle  ADB a  Fig.  19.  Plate  IV. 
the  weights  A  and  B,  being  fuppoled  equal,  they  imagine,  that 
if  (by  any  contrivance  whatever)  whilft  the  weight  A  deferibes 
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the  arch  ka,  the  weight  B  is  carried  in  any  arch,  as  B£  •  fo  as 
to  approach  nearer  the  center  in  its  rifing,  than  if  it  went  up  the 
arch  B I)  5  the  faid  weight  fhall  be  overpoifed  ;  and  confequently, 
by  a  number  of  fuch  weights,  a  perpetual  motion  will  be  pro¬ 
duced.  .  *  .  . 

This  is  attempted  by  feveral  contrivances,  which  all  depend 

on  this  falfe  principle  $  the  Dr.  only  mentions  one,  reprefented 
by  Fig.  20.  where  a  wheel  with  two  parallel  circumferences,  has 
the  fpace  between  them  divided  into  cells  5  which  being  carved, 
will  (when  the  wheel  goes  round)  caufe  weights  placed  loofe  in 
the  faid  cells,  to  defcend  on  the  fide  AAA,  at  the  outer  circum¬ 
ference  of  the  wheel  5  and  on  the  fide  D  to  alcend  m  the  line 
Bbbb,  which  approaches  nearer  the  center  and  touches  the  inner 
circumference  of  the  wheel:  In  a  machine  of  this  kind,  the 
weights,  it  is  true,  will  move  in  fuch  a  manner,  If  the  wheel  be. 
turned  round,  but  will  never  be  the  caufe  of  the  wheel’s  going 
round.  Such  a  machine  is  mentioned  by  the  Marquis  of  IV or* 
tetter  in  his  Century  of  inventions  N°  $6  in  the  following  words. 

‘  To  provide  and  make  that  all  the  weights  of  the  deicending 
‘  fide  of  a  wheel,  fhall  be  perpetually  farther  from  the  center 
6  than  thole  of  the  mounting  fide  5  and  yet  equal  In  number  and 
! 4  heft  to  the  one  fide  as  well  as  the  other  5  a  moil  incredible 
4  thing  if  not  feen;  but  tried  before  the  late  king  (of  bleffed 
4  memory)  in  the  l^wcr  by  my  directions,  two  extraordmaiy 
4  Ambaffadors  accompanying  his  Majefty,  and  the  Duke  of 

*  Richmond  and  Duke  of  Hamilton,  with  mod  of  the  court  at* 

4  tending  him,.  The  wheel  was  14  foot  over,  and  had  40  weights 

*  of  50  pounds'  a  piece.  Sir  JViUitim  Rulfore^  then  lieutenant 
4  of  the  Yowr,  can  juftify  it  with  leveral  others.  They  all 
4  faw,  that  no  fooner  thefe  great  weights  paflted  the  diameter  line 
4  of  the  lower  fide,  but  they  hung  a  foot  farther  trom  the  centei  5 
4  nor  no  fooner  pafted  the  diameter  line  of  the  upper  fide,  but 
4  they  hung  a  foot  nearer.  Be  pleafed  to  judge  the  conference. * 

Now  the  confequence  of  this  and  fuch  like  machines,  is  no- 
thing  lefs  than  a  perpetual  motion  5  and  the  fallacy  is  this.  .  Tne 
velocity  of  any  weight  is  not  the  line,  which  it  deicribes  111  ge¬ 
neral,  but  the  height  it  rifes  up  to  or  falls  from,  with  relpeCl:  ta 
its  diftance  from  the  ceirtfbr  of  the  earth  So  that  when  the  weight 
in  Fig.  19.  deferibes  the  arch  A#,  its  velocity  is  the  line  AC, 
which  fhews  the  perpendicular  defcent  (or  meafures  how  much  it 
is  come  nearer  the  center  of  the  earth)  and  hkewile  the  line  B  C 
denotes  the  velocity  of  the  line  B,  or  the  height  that  it  riles  to, 
when  it  afeends  in  any  of  the  arches  B  b ,  mftead  of  the  arch  B  D : 

V<*.  VII.  4  S  5o 
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So  that  in  this  cafe,  whether  the  weight  B  in  its  afeent  be  brought 
nearer  the  center  or  not,  it  lofes  no  velocity,  whlrh  it  fliould  do, 
in  order  to  be  railed  up  by  the  weight  A  3  nay,  the  weight  in 
riling  nearer  the  center  of  a  wheel  may  not  only  not  lole  of  its  ve¬ 
locity*  but  be  made  to  gain  velocity,  in  proportion  to  that  of  its 
count erpoiling  weights,  that  defend  in  the  circumference  of  the 
oppofite  fide  of  the  wheel  3  for,  if  we  con  rider  two  radii  of  the 
wheel,  4  represented  by  Fig.  2 .1.  one  of  which  is  -horizontal  and 
the  other  (fattened  to  and  moving  with  it)  inclined  under  the  ho¬ 
rizon  in  an  angle  of  do  degrees,  and  by  the  deicen't  of  the  end  B 
of  the  radius  B  C,  the  radius  CD  by  its  motion  caules  the 
weight  at  D  to  rife  up  the  line  p  P,  which  is  in  a  plane  that  Hops 
the  faid  weight  from  riling  in  the  curve  D  A,  that  weight  will 
gain  velocity,  and  in  the  beginning  of  its  rile,  it  will  have  twice 
the  velocity  of  the  weight  at  B3  and  confer] uetidy,  dnftead  of 
being  raifed,  will  overpoife,'  if  it  be  equal  to  the  laft  mentioned 
weight  3  and  this  velocity  will  be  fo  much  the  greater,  in  propor¬ 
tion'  as  the  angle  A  CD  is  greater,  or  as  the  plane  Vp  (along 
which  the  weight  D  mult  rife)  is  nearer  to  the  center It  is  true 
if  the  weight  at  B  Fig.  19.  could  By;  any  means  be  lifted  up  to 
fa  and  move  in  the  arch  fab,  the  end  would  be  anfwered  3  bedufe 

then  the  velocity  would  be  diminillied  and  become  gC. 

Experiment.  Take  the  leaver  B  C  D  (as  in  Fig.  21.)  whofe 
brachia  are  equal  in  length,  inclined  in  2. n  angle  of  1 2 o_  degrees 
at  C  and  moveable  about  that  point  as  its  center  :  In  this' cafe  k 
weight  of  two  pounds,  fufpended  afthe  end  B  of  the  horizontal 
part  of  the  leaver,  will  keep  in  dtquilibrio,  a  weight  of  four 
pounds  fufpended  at  the  end  D:  But  if  a  weight  of  1  pound  be 
laid  upon  the  end  D  of  the  leaver  5  fo  that -in  the  morion  of  D 
along  the  arch  p  A,  this  weight  is  made  to  rife  up  again  ft  the 
plane  P p  (which  equally  divides  the  line  A  C  equal  to  CB)  the 
faid  weight  will  keep  in  (fquilibrio  two  pounds  at  Bf  as  having 
twice  its  velocity,  when  the  leaver  begins  to  move.  This  will  be 
evident,  if  you  let  the  Weight  4  bang  at  D,  while  the  weight  1 
]ies  above  it:  For,  if  you  then  move  the  leaver,  the- weight  1 
will  rife  4  times  as  fall:  as  the  weight  4.  ' 

jl  Method  for  Rowing  Men  of  War  in  a.  Calm;  by  M.  Du 
Quet,  together  with  an  Experiment  and  Remarks  thereony 
fyT  M  De  Chazelles.  Phil.  Tranf.  369..  p.  239. 

O  perfefl  the  art  of  navigation,  two  things  fee  m  principally 

wanting  3  viz,*  an  eafy  method  for  finding  the  longitude  at 
.  and  a  way  to  give  i  veffel  its  cdurfe,  when  there  is  no  wind 
Birring,  >  *  “  -  *  ‘  WID* 
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M.  Du  Ghtet  flitters  himfelf  to  have  found  the  Jafl:  and  hopes 
to  make  it  Appear,  by  reafon  and  experiment,  that  a  man  of  war 
may  make  a  league  an  hour  in  a  calm,  by  means  of  revolving 
oars,  which  are  eafily  applied  to  the  Tides  of  a  Ihip,  without 
occafioning  any  incumbrance;  as  appears  by  the  following  ac¬ 
count,  after  delivering  his  notion  of  the  motion  of  oodies  in 

fluids.  ,  .  . 

A  body  fwims  upon  water,  when  it  weighs  lefs  than  the  vo¬ 
lume  of  water,  whole  place  it  takes  up;  and  it  links  more  or 
lefs  in  the  water,  only  in  proportion  as  its  volume  is  more  or  lefs 
increafed. 

A  body  lying  in  flill  water  is  in  aequilihrio^  as  it  were  ^  the 
leaft  effort  gives  it  motion  and  makes  it  loie  that  c equilibrium  t 
If  the  effort  be  continued,  tho’  ever  lo  little,  tne  motion  it  com¬ 
municates  will  be  very  fenfible  :  How  great  loever  the  weight  of 
the  body  be,  when  once  it  is  in  motion,  it  will  always  continue 
lo,  if  nothing  hinder  it. 

Upon  theft  principles  M.  Du  ^uet  conflders  the  motions  a  vef~ 
iel  receives  by  means  of  oars,  and  the  application  of  hands  that 
let  it  a-going  :  The  impetus  of  the  hand,  applied  at  one  end  of 
the  oar,  and.  the  refinance  the  water  makes  againft  the  other  end, 
are  both  imprefled  upon  the  point,  where  the  oar  reds  upon  the 
veffel :  This  point  is  like  the  fulcrum  of  the  common  leaver, 
which  always  bears  the  lum  of  the  weights  at  both  ends,  belides 
the  weight  of  the  leaver  itftlf:  So  that  the  greater  the  effort  is 
at  one  end  of  the  oar,  and  the  refinance  at  the  other  end ;  lo 
much  the  greater  is  the  impreflion,  which  the  point  or  fuk)  um 
receives,  in  order  to  its  being  put  into  motion  :  A  galley  with  two 
oars  only,  would  go  as  fail  as  it  does  with^the  uiual  number  ; 
provided  the  fame  number  of  hands  were  applied  with  equal  vi¬ 
gour  to  the  two  oars ;  and  the  oars  were  ftrong  and  broad  enough, 
to  make  the  necefiary  reiiftance  ;  becaufe  then  the  fulcrum  of  the 
two  oars  would  receive  as  much  impreflion,  as  an  tne  j  idem  of 

the  common  oars  taken  together.  .  . 

This  confi'deration  put  M.  Du  §)uet  at  firft  upon  contriving  a 
way,  how  to  apply  a  great  number  of  hands  to  the  common  in¬ 
clined  oars  5  but  after  feveral  trials  he  threw  them  afiue  acid  made 
uft  of  perpendicular  oars  5  becaufe  the  firft  do  only  /kirn  the 
water,  and  (when  the  lea  is  rough  and  the  waves  run  high)  they 
oftentimes  do  not  take  water;  and  to  become  uftleis :  For,  jn 
this  cafe,  the  rowers  are  tnpt  up  for  want  of  meeting  a  leiii- 

tance. 

S  2. 
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This  inconveniency  is  avoided  by  the  revolving  oars ;  be- 
caufe  they  take  the  water  perpendicularly  and  enter  far  enough 
not  to  mifs  it  5  and  if  the  water  ftiould  happen  to  evade  the 
ftroke,  the  rowers  would  not  be  fo  incommoded  5  becaufe 
they  would  be  fupported  at  every  vibration,  which  is  only  of 
three  foot :  Befides,  in  the  ufe  of  inclined  oars,  more  than  half 
the  time  is  loft,  in  railing  and  recovering  the  oar,  before  they 
give  the  ftroke  $  which  makes  the  veflfel  move  by  jerks  and 
fits  $  fo  that  the  people  aboard  feel,  as  it  were,  every  ftroke  of 
the  oars  when  they  play  5  whereas,  the  revolving  oars  always 
move  equally,  and  fucceed  each  other  without  lofs  of  time  5 
which  makes  the  vefffel  move  uniformly,  without  afFe&ing 
thofe  who  are  aboard. 

It  is  like  wife  to  be  obferved,  that  a  galley  built  on  purpofe 
for  the  ufe  of  inclined  oars,  would  not  be  fo  proper  as  another 
veftel  built  for  perpendicular  oars  3  becaufe  the  galley  has  a 
confiderable  length  and  but  little  height  above  the  water. 

M.  Tu  ffyet,  having  propofed  this  invention  to  the  court  of 
Trance ,  was  fent  to  Havre  de  Grace ,  to  make  a  trial,  which 
had  the  approbation  of  the  intendant,  who  made  his  .report* 
that  the  officers  at  firft  objected  to  the  invention  5  but  as  for  his 
own  part,  the  more  particularly  he  confidered  it,  the  more  he 
was  convinced  of  its  ufefullne Is.  M.  Tu  §Hiet  was  afterwards 
fent  to  Mar  fettles,  where  he  made  feveraT  trials  on  board  a 
galley,  the  fwiftnefs  of  which  was  compared  with  that  of  ano¬ 
ther  galley,  equipped  as  ufual.  M.  Te  Chazettes ,  a  member 
of  the  Royal  Academy  of  Sciences  and  engineer  of  the  king’s 
galleys,  had  orders  to  make  his  obfervations  and  fend  them  to 
court  5  a  copy  of  his  report,  is  as  follows. 

An  experiment  of  the  fwiftnefs  of  a  galley,  with  perpendi¬ 
cular  revolving  oars,  invented  by  M.  Tu  ffiet,  compared  with 
that  of  a  common  galley,  made  at  Mar  fettles,  &c. 

At  io*1  3'  in  the  morning,  the  Juperbe  galley  quitted  her 
ftation  over  againft  the  Auguftins ,  in  order  to  fall  down  to  the 
< chain. 

At  ioh  1 1'  fhe  came  to  the  chain . 

At  ioh  6'  the  machine  galley  quitted  her  ftation  at  the  in- 
nermoft  part  of  the  harbour  $  ihe  had  three  machines  on  each 
fide. 

ich  13'  fhe  came  to  the  chain . 

ioh  if  the  two  jgaMies  abreaft.  Both  row  with  their  whole 
crews. 
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I0h  2  5r.  The  fuperbe  pafTesj  and  then  rows  only  with  the 

hinder  part  of  her  crew. 

10  27.  The  machine  galley  panes. 

10  28.  Both  row  with  their  whole  crews. 

10  30.  Th e  fuperbe  galley  paffesj  and  then  rows  only  with 

the  fore-part  of  her  crew.  _ .  ,  .  .  , 

10  32.  The  machine  galley  pafles  3  upon  which  th e  fuperbe 
palley  claps  on  more  oars,  till  fuch  time  as  fhe  has  acquired 
the  fame  velocity  with  the  machine  galley  $  and  it  appeared* 
that  with  feven  or  eight  oars  lefs  than  her  complement  on  each 
fide,  file  kept  up  with  the  machine  galley,  making  about  zoo 
rowers,  which  was  the  number  of  the  machine  galley’s  crew  s 
There  was  a  little  wind  a-head,  which  retarded  the  fuperbe 
fomething  more  than  it  did  the  machine  galley  3  becaufe  th# 
fuperbe  had  her  mails  and  yard-arms  Handing,  and  the  other 

n°io  43.  Came  to  the  moorings  of  the  ifies.  The  fign  given 

for  turning.  _  ,  ,  * 

i0  47.  The  fuperbe  was  come  about.  It  appeared  that  the 

machine  galley  was  confiderably  quicker  in  turning  than  the 

fuperbe . 

10  30.  They  came  again  into  port. 

By  this  it  appears,  that  the  machine  galley  has  a  confider- 
able  advantage  over  the  common  one,  in  quilting  her  Hation 
and  acquiring  her  firfl  motion  :  For,  in  feven  minutes  file  ran 
the  whole  length  of  the  port  3  having  quitted  her  flation  by 
means  of  her  oars,  without  towing  herfelf  by  her  moorings  3 
which  is  what  another  galley  would  not  have  effefted  but  very 
flowlv  •  And  the  fuperbe  galley  after  fhe  had  moved  trom  her 
E;  was  eight  minutes  in  going  a  lefs  diftance  than  the 

length  of  the  port.  .  .  .  , 

But  if  we  confider  that  the  experiment  was  made  without 

the  harbour,  it  feems  to  prove  that  the  common  galley  had  the 
advantage  over  the  machine  galley,  tho  the  number  of  hands 
be  equal ;  For,  with  eight  oars  lefs  than  her  complement  on 
each  fide,  file  kept  up  with  the  machine  galley,  notwithftand- 
ing  the  greater  refiltance  of  the  wind  againft  her  mails :  How¬ 
ever,  if  we  confider,  that  the  crew  of  th q  fuperbe  was  a  great 
deal  better  than  that  of  the  machine  ganey  5  that  the  fuperbe 
is  acknowledged  to  be  one  of  the  bell  failors  the  king  has  ^ 
whereas  that  which  had  the  machines,  is  an  old  decayed  gal* 
ley,  and  reckoned  a  very  bad  failor  3  befides,  that  the  crew  ox 
the  fuperbe  arc  much  better  acquainted  with  the  common  oar. 
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than  the  others  are  with  the  new  way  of  rowing  $  and  thaf  id 
the  common  galley  there  is  no  improvement  to  be  made^ 
either  with  refpeff  to  the  proportion  of  the  oars,  their  length, 
the  breadth  of  the  pallets,  the  height  of  the  point  of  reft, 
or  with  refpeff  to  the  conftrudion  of  the  veiftJ  5  whereas  in 
the  machine  there  are  feveral  things  to  be  improved  and  alter’d 
in  the  oars,  the  hand-fpikes,  and  in  diipoiing  the  men  to  the 
beft  advantage. 

Thele  things  confidered,  it  feems  realbnable  to  believe,  that 
a  vefiel  with  the  machines  might  go  fafter  than  one  with  the 
common  oars  5  becaufe  the  lofs  of  time  is  avoided,  which  hap¬ 
pens  in  the  ordinary  way  of  rowing. 

This  experiment,  however  defedfive  it  be,  for  the  above- 
mentioned  reasons,  will  prove,  that  the  velocity  is  greater  in 
this  way  of  rowing  than  in  the  other,  when  the  circumftances 
on  both  fides  are  equal :  For,  by  his  journal,  M.  jDe  Chazelles 
fads,  that  the  cPatronney  in  company  with  14  other  galleys, 
left  the  port  of  Marseilles  at  50  min.  after  3,  and  rowing  all 
in  a  calm,  came  to  the  ifles  at  4h  23'  which  made  33"  in  going 
from  the  chain  to  the  ifles.  But  the  machine  gajley  made  the 
fame  way  with  200  men,  in  30',  haying  left  the  chain  at  io\ 
1 3' $  and  arrived  at  the  ifles  at  ioh  43',  tho’  there  was  fome 
wisad  a -head. 

This  experiment  fhews,  that  the  impetus  does  not  depend  oh 
the  number  of  oars,  but  the  number  of  men. 

A  veffel  charged  with  revolving  oars  will  go  as  fall  in  a  calm 
with  too  men,  as  it  would  do  if  tow’d  by  a  galley  of  200  men  3 
becaufe  there  will  be  one  galley  lefs  to  draw  along. 

Another  memoir  of  M.  ‘De  Chazelles ,  concerning  the  ufe- 
fullnels 'of  perpendicular  revolving  oars,  invented  by  M .  2)u 
fymt*  is  as  follows. 

The  experiment  made  with  the  new  machine,  tho’  defe&ive 
by  reafon  of  the  difference  there  was  with  refpedf  both  to  the 
crew  and  the  veffels,  does  ftill  leave  room  to  expert  a  confider- 
able  advantage  from  this  invention,  in  giving  the  fhip  way  t 
For,  tho’  the  common  galley  fhould  keep  up  with  the  machine 
galley  at  their  firft  fetting  out  with  equal  number  of  hands  3  it 
is  evident,  the  machine  galley  will  get  the  better  at  long  run  5 
when  the  others  crew  are  fo  fatigued,  as  to  be  obliged  to  row 
by  turns.  For  here  the  men  will  hold  out  a  longer  time  3  their 
adlion  not  being  fo  great  nor  fo  violent :  Be  fides,  having  only 
200  men  employed,  and  being  equally  mann’d  with  the  other 
galley,  freih  hands  may  be  fupplied,  and  fo  they  will  continue 

to 
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to  go  at  the  fame  rate  :  For,  in  cafe  of  need  the  marines  may 
be  employed  in  this  fervice  3  which  they  will  perform  with  as 
little  trouble,  as  they  work  at  the  capdane.  r 

The  reafon  of  this  encreafe  of  velocity  plainly  appears,  if 
we  confider  the  difference  between  the  common  way  of  rowing 
and  that  by  perpendicular  oars  :  The  lad  is  performed  by  an 
uninterrupted  application  of  force,  in  the  fame  direcfion  3  the 
other  a<5ls  by  jerks  :  And  of  the  three  parts  of  a  Chon  that  are 
employed,  in  order  to  give  the  drokes  3  one  in  railing  the  oar 
out  of  the  water,  the  lecond  in  advancing  the  hands  forwards, 
and  the  third  in  prefling  againd  the  water  3  only  the  lad  turns 
to  account ;  and  that  ffcill  lofes  iomething  of  its  efficacy  3  for, 
the  crew  by  their  falling  back  all  together,  make  the  veflel 
plunge  and  render  its  motion  oblique,  which  contributes  very 
much  to  its  decay*  .* 

Thefe  are  not  the  only  defeCts  of  the  common  oars  :  For,  in 
order  to  augment  their  force,  their  number  is  to  be  iocreafed; 
and  confeq.uently,.  the  veflel  muft  have  a  greater  length  3  by 
which  means  it  is  rendered  weaker  and  lefs  able  to  refill  the 
force  of  the  fea  :  Belides,  the  veflel  mud  bd  low  built  and  un¬ 
covered  (and  fo  more  expofed  to  the  beating  in  of  the  waves) 
by  reafon  they  are  obliged  to  proportion  the  length  of  the  oar 
to  the  drength  and  fize  of  the  men  :  And  tho’  the  crew  fhould 
be  under  fome  cover,  as  they  are  inagaleafs;  an  opening 
mull  be  left  for  the  oars  to  play,  by  which  the  waves  may 
beat  in. 

Both  thefe  inconveniencies  are  avoided  by  the  perpendicular 
oars  3  becaufe  the  addition  of  force  may  be  obtained;  by  only 
applying  more  hands  to  the  machine  3  fo  that  with  two  or  three 
machines  on  a  fide,  there  will  be  more  or  lefs  force,  in  propor¬ 
tion  to  the  number  of  men  employed,  and  the  length  of  the 
veflel  may  be  leflened  at  diferetion  :  And  to  guard  againd  the 
fea,  another  deck  may  be  made,  fhut  clofe  on  all  fidesy  even 
where  the  axis  of  the  machine  pafles  thro*. 

The  chief  objections  againd  this  invention  feem  fufficiently 
obviated  bv  M.  cI)u  Quet' s  memoir :  But,  tho’  the  whole  of 
what  is  objected  fhould,  indeed,  prove,  that  a  veflel  made  for 
failing,  as  the  common  galley,  would  be  incumbred  with  the 
machines  in  fuch  a  manner,  as  to  make  the  ufe  of  fails  im¬ 
practicable;  yet  if  it  dill  hold  true,  that  fhe  will  move  fader, 
as  appears  both  by  reafon  and  faCt,  it  mud  be  allowed,  that  a. 
veflel  might  be  fo  commodioufly  condruCted  to  carry  thefe 

machines* 
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machines,  as  to  go  as  faft  as  a  galley  in  a  calm,  and  better  en¬ 
dure  the  weather  when  under  tail. 

Such  a  veflfel  would  have  feveral  advantages  over  a  galley 
both  in  failing  and  in  fighting  5  not  to  mention  the  convenient 
cies  of  lodging  the  crew  :  She  may  put  off  to  fea  any  where, 
and  thereby  avoid  the  dangers  attending  the  coaft-winds,  which 
galleys  find  to  be  a-head  as  foon  as  they  have  doubled  certain 
capes  5  and  fo  they  find  themfelves  between  two  winds,  which 
there  would  be  no  danger  of,  farther  out  at  fea.  With  refpefl 
to  fighting  fhe  may  mount  cannon  fore  and  aft  and  on  each  fide  $ 
and  even  mortar-pieces.  In  time  of  battle  fhe  would  be  of 
considerable  ufe  $  for,  fhe  would  take  and  maintain  her  poft 
without  afliftance,  either  at  the  head  or  the  rear  of  the  enemy’s 
line  and  there  make  ufe  of  her  bombs  :  Befides  the  advantage 
of  towing  off  other  veffels  from  their  danger  in  a  calm,  and 
of  boarding  or  making  off  from  the  enemy  :  And  this  holds  in 
/hips  of  any  rate  $  provided  the  length  of  the  oars,  the  breadth 
of  the  pallets  and  the  ftrength  of  the  hand-fpikes  be  propor¬ 
tionable  :  And  the  moving  force  will  always  be  in  proportion 
to  the  ftrength  and  number  of  the  men  employed,  and  not  to 
the  number  of  machines,  as  in  the  common  oars,  which  like- 
wife  are  impra&icable  in  fhips  above  the  fourth  rate,  by  rea- 
fon  of  their  great  length,  which  will  be  difproportionate  to 
the  ordinary  bulk  of  a  man. 

By  this  means  the  crew  will  be  free  from  the  fatigue  of  tow* 
ing,  and  the  vefTel  will  move  incomparably  fafter  than  if  it 
was  tow’d  5  becaufe  the  chaloups  which  tow  are  fubjeft  to  the 
iriconveniencies  of  the  common  way  of  towing,  by  lofing  •§  of 
the  time  5  and  befides,  they  cannot  a£l  all  together :  And  the 
vefTel  that  is  tow’d,  pulling  them  back  after  the  oar  has  madp 
its  ftroke,  they  have  fo  much  of  the  fpace  to  regain  by  the 
next  ftroke:  Befides,  the  cable  by  which  they  tow,  finking 
into  the  water  by  its  own  gravity  the  refiftance  the  water 
makes  to  its  return,  is  to  be  overbalanced  $  all  which  circum- 
ftances  together  confiderably  diminifh  the  towing  force. 

Befides,  this  invention  is  not  fuch  as  is  deftru&ive  to  man¬ 
kind,  and  becomes  ufelefs  to  the  nation  that  firft  puts  it  in 
pra&ice,  when  generally  known  $  on  the  contrary  it  may  be 
greatly  advantageous  to  the  inventors  at  the  beginning  and 
every  where  ferviceal^le  on  feveral  occafions,  when  it  is  put  in 
practice  by  thofe  who  ufe  the  fea. 
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M.  *De  Chazelles  might  have  added,  that  the  chaloups  that 
tow,  are  in  clofe  fight  liable  to  be  funk  by  the  enemy’s  cannon 
and  are  expofed  to  the  waves,  by  their  having  fo  little  height, 
above  water. 

The  chief  advantage,  and  which  includes  all  the  reft,  in 
boarding  or  getting  clear  of  the  enemy,  by  means  of  the  new 
oars,  is,  that  let  a  vefiel  crowd  as  much  fail  as  poffible,  the 
perpendicular  oars  are  always  capable  of  increafing  her  fwift- 
nefs;  becaufe  the  rowers  have  only  a  motion  of  three  foot  to 
make  one  way  ;  and  as  much  the  contrary  way,  in  order  to 
make  the  oars  defcribe  54  foot  fpace  in  the  water  3  and  that 
morion  of  fix  foot  might  be  performed  in  two  feconds  of  time, 
if  the  oars  met  with  no  reiiftance  ;  confequently,  the  veffel 
tnuft  run  54  foot  in  two  feconds,  that  is,  about  fix  leagues  an 
hour,  before  thofe  revolving  oars  be  unserviceable  3  for,  then 
the  veffel  would  go  as  fail  as  the  oars  could  poffibly  move  with 
a  diameter  of  18  foot  3  and  if  it  was  necenary  to  make  them 
move  fafterf  it  is  only  lengthening  out  their  diameter  5  and 
they  would  move  fo  much  the  fafte/,  without  obliging  the 
rowers  to  increafe  their  own  motion. 

M,  Arnoult  was  ordered  to  examine  the  new  oars;  and  he 
made  his  report  to  the  court,  that  the  officers  of  the  galleys 
found,  that  they  interfered  with  the  ufe  of  the  fails  in  a  gal¬ 
ley  3  but  that  they  might  be  of  ufe  in  other  velfels  and  bomb- 
ketches  3  in  confequence  of  which  M.  Du  Quet  was  fent  to 
Toulon  to  make  the  experiment  on  board  a  bomb-ketch. 

At  the  time  when  the  experiment  was  made,  M.  De  Vauvre 
md  the  officers  of  the  marine  were  at  fea,  and  only  fome  offi¬ 
cers  of  the  port  were  prefent,  who  fent  a  verbal  procefs  to  the 
:ourt,  that  was  given  to  a  general  officer  to  examine  and  make 
i  report  of  it  3  the  refult  of  which  was,  that  this  invention 
5ught  to  be  put  in  praflice. 


An  Account  of  the  flocking  of  the  River  Mene  voith  Oiftefsj 
by  Mr*  Rowlands.  Phil.  Tranf.  N°  3 69.  p.  250. 

THE  river  of  Mene ,  that  divides  Angle  fey  from  Carnar - 
vonfhire ,  has  at  prefent,  viz.  in  1721,  the  bottom  of  its 
:hannel  for  fome  miles  in  length,  all  bedded  with  good  oilters, 
n  fuch  plenty,  that  in  the  feafon,  ieveral  boats  are  daily  em¬ 
ployed  to  dredge  them  up  3  and  have  done  io  thefe  8  or  9 
years  luff  pail :  What  is  oblervable  is,  that  about  24  years  ago, 
:here  were  none  to  be  found  on  that  bottom  3  but  that  a  Gen- 
Jeman  about  that  time,  caufed  3  or  400  large  oiflers  to  be 
Vol.  VII.  N°  4  T  dropp’d 
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dropp’d  into  the  channel,  juft  under  his  land  ;  from  the  fpat  or 
feed  of  which,  it  is  very  probable  (the  flux  and  reflux  of  the 
tides  difperfing  it)  all  the  bottom  at  length,  where  fmall  Hones 
and  a  large  clutch  received  the  fperm,  became  covered  with 
differs  :  And  what  favours  this  conje&ure,  viz.  that  they  are  a 
brood  of  oifters  begun  at  that  time  is,  that  at  the  firft  finding, 
they  appeared  young  and  fmall,  but  have  fince  yearly  in- 
creafed  in  bulk  and  plenty,  tho’  vaft  quantities  of  them  have 
been  taken  up. 

tfhe  Longitude  of  Buenos  Aires,  determined  from  an  Obfer 
vat  ion  made  there 3  by  F.  Feuillee  5  by  Dr.  Halley.  Phil. 
Tranf.  !Si°  $70.  p.  2 . 

DR.  Halley  had,  as  occafion  offered,  colle&ed  fuch  celeftia! 

oblervations,  as  might  be  of  ufe  to  determine  the  longi¬ 
tudes  of  places  on  the  fea-coaft  of  the  world,  in  order  to  get 
as  near  as  poflible  the  outline  or  true  figure  of  the  earth, 
without  which  our  geography  of  the  inlands  mu  ft  neceflarily 
be  very  inefficient :  The  Memoirs  of  the  Royal  Academy  of 
< 'Paris  afford  a  good  number  of  obfervations  of  this  kind,  and 
among  the  reft  there  is  one  made  at  Buenos  Aires  on  the  river 
of  ‘Plate  in  South  America  by  F.  Feuillee  in  his  voyage  to 
Peru},  who,  in  the  Memoirs  for  the  year  1711  is  faid  to  have 
obferved  at  that  place  on  the  19.  of  Augufi  1708,  the  immer- 
fion  of  the  ftar  in  the  fouthern  foot  of  Virgo  (marked  A  by 
Bayer)  behind  the  obfcure  limb  of  the  moon:  Dr.  Halley,  be¬ 
ing  defirous  to  fee  what  longitude  might  be  deduced  from  this 
obfei  vation,  foon  found  that  both  the  day  and  ftar  were  mi- 
flaken:  Fob,  that  a  of  Virgo  was  then  nearly  in  30  of  Scorpio, 
and  that  the  moon  would  not  be  there  till  the  next  day,  viz . 
Augufi  205  and  the  Lat.  of  a  being  about  £  a  degree  north, 
the  moon  at  that  Long,  would  be  about  30  more  foutherly 
than  the  ftar;  and  confequently,  far  from  eclipfing  it :  For,  that 
at  that  time  the  defcending  node  was  in  the  very  beginning  of 
Libra.  Hence  he  concluded,  it  muft  be  fome  other  ftar 
F.  Feuillee  obferved  eclipfed  by  the  moon :  The  day  was  cer¬ 
tainly  the  20.  and  not  the  19.  of  Augufi ,  as  was  evident  by 
the  place  of  the  moon  ;  but  as  to  the  ftar,  it  was  neither  in 
the  lychonic  catalogue  nor  in  that  more  copious  one  of 
fdr.  Flamfieed ;  but  turning  over  Hevelius's  catalogue,  the  Dr. 
found  a  ftar  whole  fltuation  agreed  with  the  obfervation,  and 
was  undoubtedly  the  ftar,  that  was  obferved  to  immerge  be¬ 
hind  the  moon  :  The  place  M.  Hevelius  gives  it,  allowing  the 

preceflion 
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precefiton  of  the  equinox,  was  then  t°  58'  4o//  Scorpio,  with 
20  51'  and  \  S.  Lat.  In  order  to  afcertain  the  place  of  the  liar, 
the  Dr.  on  the  21.  and  24.  of  'December  1.72 1,  got  fuch  obser¬ 
vations  by  help  of  the  circumjacent  ftars,  that  he  was  affured, 
the  place  of  the  ftar  (which  is  a  fair  ftar  of  the  fifth  magni¬ 
tude)  was  at  that  time  in  i°  58'  40^  of  Scorpio  with  20  54'  and 
§•  S.  Lat.  being  upwards  of  2'  in  Long,  and  3'  in  Lat.  more 
than  Hevelius  makes  it.  The  hour  of  this  occultation  is  fee 
down  precisely  711  5'  38^  at  Buenos  Aires ,  the  Lat.  of  the 
place  being  340  35'  fouth :  Whence  the  altitude  of  the  moon 
at  that  place  was  then  420  48*  and  the  pa  rail  ad:  lc  angle  7  6°  38' 
and  the  parallax  in  Long.  40'  n/;  to  the  weft,  and  in  Lat.  9'  33 if 
to  the  north.  So  that  the  moon’s  obferved  place,  corroded  by 
the  parallax,  was  in  i°  28' 4V  of  Scorpio  with  z°  5  2'andfS.  Lat. 
To  this  place  (by  the  calculus  of  thofe  numbers  the  Dr.  fitted 
to  Sir  Ifaac  Newton's  theory  of  the  moon)  the  moon  will  be 
found  to  have  arrived  Auguft  fo  at  ioh  57'  3 6!f  apparent  time 
at  London.  But  at  Buenos  Aires  it  was  then  computed  but  yh 
5'  38^  whence  the  difference  of  longitude  refulting  from  this 
obfervation  is  311  52'  or  58  degrees,  by  how  much  Buenos  Aires 
is  more  wefterly  than  London .  The  Dr.  twice  repeated  the 
calculation  to  avoid  error  3  and  by  comparing  his  chart  of  the 
variation  with  the  Long,  thus  found,  it  appears,  that  in  this 
cafe  a  fhip  at  fea  ufing  thofe  tables  and  that  chart,  would  by 
an  observation  of  this  occultation  have  fallen  with  greater  ex 
adnefs  on  the  coaft  of  America  than  can  be  pretended  to  be 
done  by  any  reckoning. 

A  Defcription  of  an  Engine  to  raife  Water  by  the.  help  of 
Quickfilver,  invented  by  Mr.  Jofhua  Haikins  and  improved 
by  Dr.  Deiaguliers.  Phil.  Tranf.  N°  370.  p.  5. 

MR.  Haskins  finding,  that  all  hydraulic  engines,  working 
with  pumps,  lofe  a  great  deal  of  water  (always  giving 
lefs  than  the  number  of  ftrokes  fhould  give  according  to  the 
contents  of  the  barrels)  and  that  when  the  piftons  are  new  lea¬ 
thered  to  prevent  that  lofs,  the  fridion  is  much  increased  and 
the  engines  are  fubjed  to  jerks,  which  in  large  works  often  difc 
order  an  engine  for  a  great  while,  by  breaking  fome  of  the 
parts  5  contrived  a  new  way  of  railing  water  without  any  fric¬ 
tion  of  folids  3  making  ufe  of  quickfilver  inftead  of  leather, 
to  keep  the  air  or  water  from  flipping  by  the  fides  of  the 
piftons  in  the  barrels  where  they  work  3  hoping  thereby  to 
prevent  all  the  abovefaid  inconveniences  3  and  alfo  to  have 

T  a  water- 
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water-engines  lets  liable  to  be  out  of  order  than  any  hitherto 
made. 

The  fird  experiment  Mr.  Haskins  made  with  an  engine  fet 
Bp  at  Dr.  SDefaguliers' s  houfe,  which  the  Dr.  repeated  oerbre 
the  Royal  Society  in  a  model  5  but  by  the  bad  contrivance  of 
the  parts,  it  did  not  raife  near  the  quantity  of  water  the  in¬ 
vention  is  capable  of  $  the  defcription  of  the  faid  engine  is  as 
follows, 

dddd  Fig.  1.  Plate  V.  reprefents  a  lignum  vitds  plug  or 
pidon  (which  Mr.  Haskins  called  a  plunger)  about  fix  foot  long, 
made  heavy  enough  with  lead  at  top  to  link  into  mercury, 
which  is  previoufly  poured  into  the  barrel  D  1  D  2  up  to  mm\ 
the  chain  Ei  E2,  joined  to  the  pidon  and  the  power  that 
moves  it,  being  let  down  till  the  pidon  comes  to  D  2,  the  mer¬ 
cury  rifes  to  the  fame  height  in  the  barrel  and  in  the  receiver 
E.  (which  it  fills)  namely  to  nn,  as  appears  in  the  Fig.  then 
drawing  up  the  pifton  till  its  bottom  is  come  to  mmy  the  mer¬ 
cury  coming  out  of  the  receiver  down  to  00  makes  a  vacuum 
and  the  weight  of  the  atmofphere  caufes  the  water  to  rife  up 
thro’ the  fucking  pipe  Ai  A2  and  the  valve  V  into  the  re¬ 
ceiver,  where  the  mercury  was  before.  Upon  letting  down 
the  pifton  again,  the  mercury  rifes  into  the  receiver  and  drives 
up  the  water  thro’  the  elbow  B,  the  forcing  valve  uy  and  fo  up 
the  forcing  pipe  azan  But  when  once  the  forcing  pipe 
(which  here  was  4 6  foot  high)  is  full,  before  any  mercury  can 
enter  into  the  receiver  and  force  any  water  out  at  the  top  of 
the  pipe  a  r,  the  mercury  between  the  pifton  and  barrel  mud 
rife  up  to  qq  near  3  foot  and  i  above  the  bottom  of  the  re¬ 
ceiver,  and  as  it  continues  to  rife  up  top  pr  the  water  is  thrown 
out  with  a  velocity,  proportionable  to  the  height  that  the  mer¬ 
cury  is  raifed  above  the  14th  part  of  the  height  of  the  water. 
ISfow  tho’  the  fnftion  of  folids  is  here  avoided,  it  is  plain,  that 
the  mercury  mult  move  from  m m  to  q q  without  railing  any 
water,  and  that  it  can  only  force  in  going  from  qq  to  pp  and 
only  fuck  in  falling  from  co  to  rn  m  \  and  unleis  the  pifton  be 
flopped  a  little  while  when  at  lowed,  the  water  will  not  have 
time  to  run  out  :  So  likewife  the  pifton  mud  be  dapped,  whei> 
at  higbed,  that  the  receiver  may  have  time  to  fill. 

Mr.  Haskins  likewife  propofed  another  way,  reprefented  in 
Fig.  2.  where  the  fame  letters  denote  the  fame  parts,  only  here 
the  barrel  is  moveable  by  the  two  chains  E  1  E  2  ;  and  indead 
of  a  lolid  pidon,  the  hollow  cylinder  C  1  cc  is  fixed,  and  the 
mercury  moving  up  and  down  in  the  lower  part  thereof,  fucks 
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ivA  forces  the  water  thro’  the  elbow.  The  figure 'reprefents 
he  engine  fucking,  by  means  of  the  mercury  hanging  from 
in  order  to  force,  before  any  water  can  be  driven 
out,  the  mercury  in  the  inner  cylinder  muft  defcend  from  oo 
to  mm  and  rife  up  to  pp  between  that  cylinder  and  the  barrel  3 
fo  that  here  likewife  a  great  deal  of  time  is  loft  3  befides  the 
great  quantity  of  mercury  us’d,  which  is  very  expensive 9 
becaufe  fo  much  mercury  is  mov’d  every  ftroke,  as  the  water 
raft’d. 

Thefe  difficulties  very  much  puzzl’d  Mr.  Haskins ,  and 
quite  difcourag’d  fome  other  perfons  that  had  got  the  iecret  of 
the  invention :  But  Dr.  Defaguliers  confidering  the  matter  a 
little,  tho’  he  had  not  time  to  contrive  an  engine  for  it,  told 
him,  that  a  little  mercury  might  be  made  to  raife  a  large 
quantity  of  water,  and  that  there  would  not  be  fuch  a  lofs  of 
time  as  in  his  engines.  In  a  little  time  Mr.  Haskins  found  out 
the  contrivance  reprefented  in  Fig.  4.  and  afterwards  that  of 
Fig.  9,  which  laft  was  what  the  Dr.  had  thought  of  5  and  both 
thefe  were  alfo  found  out  by  Mr.  William  Ureem ,  an  excellent 
mechanic. 

In  Fig.  3.  the  barrel  is  mov’d  as  in  Fig.  2.  but  the  plug 
ddd  taking  up  a  great  deal  of  fpace,  there  is  occafion  for  no 
more  mercury  than  what  will  make  a  concave  cylinder  or  id  1  ell 
up  to  pp  between  the  barrel  D  1  D  2  9  and  the  hanging  cylin- 
C  1  C  2  cCy  when  the  ftroke  is  made  for  forcing 5  and  a  concave 
cylinder  between  the  plug  and  C  1  C  2  c  <f,  when  the  fuclion  is 
made.  The  Dr.  gave  Mr.  Haskins  the  proportions  for  an 
engine  this  way,  of  which  he  made  a  draught. 

In  Fig.  4.  the  barrel  with  a  third  cylinder  d  d  d  d  inftead  of 
the  plug  of  Fig.  3.  is  lifted  up  and  down  every  ftroke,  and  the 
water  paffes  thro’ d  d  d  d,  the  mercury  making  a  (hell  fome- 
times  between  the  middle  and  inner  cylinder,  as  in  the  fuflion; 
and  fometimes  between  the  barrel  and  the  middle  cylinder,  as 
in  the  forcing  ftroke. 

Mr.  Haskins  had  contriv’d  fuch  an  engine,  as  is  reprefented 
by  Fig.  4.  having  befpoke  the  feveral  parts  before  he  died, 
the  pieces  of  which  the  Dr.  afterwards  made  ufe  of;  and  now 
the  whole  put  together  with  forne  alterations,  form  the  engine, 
reprefented  by  Fig.  5,  as  let  up  at  the  Dr’s  houfe  at  Wefimin- 
(ler  •  and  by  the  force  of  one  man  rades  a  hogfhead  of  water 
in  little  more  than  a  minute  and  a  half  to  the  height  of  27  foot : 
All  the  fault  of  the  engine  Fig.  5.  is,  that  the  pendulum  han¬ 
dle  ff  is  too  long,  and  that  the  bottom  of  the  middle  cylinder 
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€  fhould  be  exadly  in  the  middle  of  the  height  to  which  the 
water  is  to  be  rais’d,  fuppofing  there  are  three  copper  cylin¬ 
ders  as  here  represented  ;  and  likewiie  if  the  barrel  DiDs 
work’d  under  the  forcing  pipe,  the  lift  would  be  the  eafier : 
The  engine  with  this  little  alteration  is  reprefented  in  Fig.  6 . 

The  fucking  and  forcing  pipe  and  valves  are  mark’d  with 
the  fame  letters,  as  in  the  other  figures;  and  the  chains 
E  1  E  2  muft  be  fuppos’d  to  hang  From  fuch  pullies,  and  to  be 
mov’d  by  fuch  a  pendulum  as  in  Fig,  5.  The  barrel  D  1  D  2 
(otherways  call’d  the  outer  cylinder,  and  reprefented  by  the 
fame  letters  in  Fig.  7.)  has  another  cylinder  within  it  (call’d 
the  inner  cylinder  or  plug  as  dd  dd  Fig.  7.)  between  which 
two  cylinders  a  certain  quantity  of  mercury  is  pour’d  in,  and 
the  hanging  cylinder  C  coming  down  into  the  mercury,  a1 
ftroke  of  1 3  inches  may  be  made  by  the  motion  of  the  barrel, 
which  in  going  down  fucks  by  caufing  a  vacuum  in  C,  and  in 
going  up  forces  the  water  out  of  the  top  of  the  forcing  pipe, 
performing  the  office  of  a  common  pifton  ;  only  that  inftead 
of  leather  to  make  it  tight  to  the  cylinder  C,  there  is  always 
a  thin  fhell  of  quickfilver,  either  between  the  middle  cylin¬ 
der  C  and  the  inner  one  dddd,  Fig.  7,  as  happens  when  the 
fusion  is  made,  or  between  the  middle  and  outer  cylinder, 
as  happens  in  lifting  up  the  barrel  to  force  :  In  the  fuffion,  the 
mercury  is  higher  in  the  inner  fhell  than  in  the  outer,  by  a 
height  equal  to  a  little  more  than  part  of  the  height  of  the 
barrel  above  the  water  to  be  raifed;  and  in  forcing,  it  is 
higher  in  the  outer  fhell  than  in  the  inner  by  a  little  more 
than  74.  of  the  height  of  the  column  of  water  to  be  forced  : 
And  therefore,  if  the  water  be  not  requir’d  to  be  rais’d  above 
<?4  foot,  the  barrel  fhould  move  fo,  as  to  make  the  middle 
of  its  ftroke  at  the  height  of  30  foot,  or  at  the  middle  of  the 
way  from  the  water  to  be  rais’d,  to  the  delivery  at  top. 

Fig.  7.  drawn  by  a  larger  fcale,  reprefents  the  three 
cylinders,  which  are  here  made  of  copper  in  their  juft  pro¬ 
portions;  whofe  lengths,  diameters  within  and  without,  and 
thicknefs  are  as  follows. 


j 
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Inner  cylinder  or 
plug  dddd  clos’d 
at  top  by  a  cap  and 
3uter  cylinder  Middle  or  banging  movingup  and  down 

ix  barrel  DiD;  cylinder,  C  i  C  2  coin  with  the  barrel  to 

which  the  Broke  is  which  it  is  join’d  ajt 
made  bottom, 


Inches 

Inches 

Inches 
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30 
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51,  % 

* 

Diameters 
within  5 

<>>  74 

^>35 
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0,  JO 

o,  08 

0,  1  £ 

Diameter  7 
without  C 

6,  24 

5l 

6 »  2.9 

Here  B  B  reprefents  part  of  the  elbow  of  Fig.  5.  or  of  the 
forcing  pipe  of  Fig.  4.  But  as  the  fpaces  between  the  cylinder 
*re  fo  fmall  as  not  to  be  vifible,  even  in  a  large  draught  made 
by  a  fcale  5  the  Dr.  has  here  given  three  more  draughts  of 
the  three  cylinders,  where  the  height  is  agreeable  to  the 
fcale  of  the  feventh  figure,  but  the  diameters  of  the  middle 
and  inner  cylinders  are  made  lefs  than  they  are  in  the  engine, 
to  make  the  intermediate  fpace  (where  the  mercury  rifes  and 
falls)  vifible  5  and  the  cylinders  themfelves  are  represented  by 

fingle  lines.  .... 

The  quantity  of  mercury  us’d  in  this  engine  is  36  pounds 
and  I,  which  being  pour’d  in  between  the  outer  and  inner 
cylinder  rifes  up  to  the  height  of  16  inches. 

When  the  barrel  is  pull’d  up  (  as  in  Fig.  9)  fo  as  to  have  the 
middle  cylinder  within  an  inch  of  the  bottom  of  the  barrel; 
the  mercury  on  both  fides  the  middle  cylinder  will  rife  up  to 
the  height  of  23,1  inches,  that  is,  about  two  inches  below  the 
cup  D  i,  to  the  line  qq. 

When  the  barrel  is  going  down  to  fill  the  fucking  pipe  and 
middle  cylinder  C,  the  mercury  in  the  inner  fhell  will  be 
25  inches  high,  and  only  13  in  the  outer  fhell  (Fig.  9.)  where 
the  fhaded  part  reprefents  the  mercury. 

At  the  end  of  the  fucking  Broke  the  mercury  is  up  to  the 
top  of  the  inner  cylinder,  and  fcarce  an  inch  in  the  outer  fhell* 

■Fig.  8. 


In 
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In  railing  the  pifton  from  forcing  to  fucking,  the  firft  i  IncTi 
and  £  drives  the  mercury  out  of  the  inner  ihell  and  raifcs  it 
in  the  outer  fhell  13,28  inches. 

The  depth  of  an  inch  of  water  in  the  middle  cylinder 
above  the  inner  one  or  plug  is  equal  to  a  fpace  in  the  outer 
fhell  of  1 3,28  inches  ;  and  £  of  an  inch  is  equal  to  the  fame 
freight  in  the  inner  fhell. 

Therefore  when  the  mercury  is  equally  high  in  both  fhells, 
a  motion  of  £  of  an  inch  of  the  barrel  will  charge  for  fusion  3 
that  is,  upon  letting  down  the  barrel  only  £  of  an  inch,  the 
preffure  of  the  atmofphere  in  the  outer  fhell  will  raife  the 
mercury  in  the  inner  one  13,28  inches,  at  the  fame  time  that 
it  pulhes  up  the  water  from  the  well  13  foot  and  £  high, 
into  the  fucking  pipe  3  and  when  all  the  pipes  are  full,  if  the 
mercury  be  equally  high  in  both  Ihells,  upon  railing  the  bar¬ 
rel  one  inch,  the  mercury  will  rife  13,28  inches  in  the  outer 
IhelJ  ;  which  the  Dr.  calls  charging  for  forcing;  becaufe  in 
continuing  to  raife  the  barrel,  the  forcing  valve  immediately 
rifes  and  the  water  comes  out  at  top,  during  the  reft  of  the 
flroke,  which  is  12  inches,  and  delivers  1 ,6  gallon  of  water*, 
mine  meafure. 

Fig.  10  reprefents  the  forcing  flroke  half  way  up,  with  the 
mercury  17  inches  in  the  outer  fhell,  four  inches  in  the  inner, 
and  the  whole  fpace  at  bottom  under  the  middle  cylinder  feven 
inches. 

From  this  it  appears,  that  in  the  whole  flroke  of  13  inches 
in  length,  there  is  only  £  of  an  inch  loft  to  charge  for  luflion  3 
and  in  the  next  ftroke,  which  is  likewife  of  1 3  inches,  there 
is  only  one  inch  loft  to  charge  for  forcing  :  So  that  in  a  motion 
of  26  inches,  there  is  but  one  inch  and  £,  or  about £0  part 
ineffc&ual;  But  this  is  owing  to  the  too  large  fpace  of  the 
outer  fhell,  which  contains  four  times  more  than  the  inner  one* 
becaUfe  the  cylinders  were  only  hammer'd  and  not  turn’d ;  for, 
if  the  outer  fpace  had  been  no  bigger  than  the  inner,  then  £ 
of  an  inch  of  the  ftroke  would  have  charged  for  forcing:  So 
that  only  £  an  inch  in  26  or  jz  part  of  the  whole  ftroke  would 
have  been  ineffectual;  and  in  that  cafe  £  of  the  quantity  of 
mercury,  or  a  little  more  than  12  pounds  would  have  been 
iufRcientt 

,  There  may  ftill  lefs  mercury  be  us’d,  if  the  middle  cylin¬ 
der  be  made  of  plate  iron,  turn’d  on  the  outfide  and  bor’d 
within;  the  outer  cylinder  bor’d  and  the  inner  one  turn’d:  So 
t:  .  that 
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that  if  the  work  be  well  executed,  8  or  io  pounds  of  mercury 
will  be  fufficient  in  this  engine  5  tho*  the  bore  of  the  middle 
cylinder  or  diameter  of  the  column  of  water,  which  is  rais’d9 
be  of  6,35  inches:  If  the  bore  of  the  faid  cylinder  were  but 
three  inches,  lefs  than  three  pounds  of  mercury  would  be 
fuflicientj  and  if  there  were  two  barrels,  lefs  than  fix  pounds, 
in  order  to  keep  a  condant  ftream  thro’  a  pipe  of  aimed  the 
fame  diameter.  This  will  very  much  leffen  the  expence  of 
mercury,  which  would  otherways  be  an  objection  againft  this 
engine  3  and  by  making  the  inner  and  outer  cylinder  of  hard 
wood,  as  box- wood  or  lignum  vittf*  the  cod  of  the  engine  may 
dill  be  reduced:  But  if  the  engine  be  very  large,  cad  iron 
bor’d  will  be  proper  for  the  outer  cylinder,  and  call  iron  turn’d 
on  the  outfide  for  the  inner  cylinder  or  plug  5  and  hammer’d 
iron  bor’d  and  turn’d  for  the  middle  cylinder. 

The  following  objection  feems  at  firft  to  take  off  the  in¬ 
tended,  advantage  of  this  engine,  viz.  that  indead  of  the 
fri&ion  of  the  leather  of  a  pifton,  when  we  lift  up  our  barrel 
to  force,  the  refiftance  the  mercury  finds  to  rife  in  the  outer 
fhell,  is  at  lead  as  great  as  the  fridion  we  avoid:  Now  that 
refiftance  is  never  greater  than  the  weight  of  a  concave  cylin¬ 
der  of  mercury,  whofe  height  is  the  greated  to  which  the 
mercury  rifes  in  the  faid  fhell,  and  the  bafe  is  the  area  of  the 
fhell  itfelf :  This  weight  in  the  engine  is  equal  to  57,5  pounds  5 
and  therefore  one  would  think  it  greater  than  the  refidance 
made  by  the  fri&ion  of  a  pidon  :  But  if  it  be  confider’d,  that 
in  the  defcent  of  the  barrel  for  fucking,  the  mercury  fhifts 
immediately  into  the  inner  fhell,  rifing  to  the  fame  height, 
and  dill  keeping  the  fame  bafe  3  the  aforefaid  weight  of  5  7,5 
pounds  helps  down  the  barrel,  and  facilitates  the  overcoming 
the  force  of  the  atmofphere^  confequently  the  weight  of  the 
mercury  being  balanc’d,  is  no  hindrance,  whether  you  work 
with  a  fingle  or  double  barrel. 

There  only  then  remains  the  hindrance  by  lofs  of  time  in 
the  beginning  of  any  droke :  But  the  Dr.  has  (hewn  that  to 
be  but  ~2  part  of  the  droke.  He  has  found,  that  the  bed: 
engines,  now  in  ufe,  generally  lofe  near  f  of  the  water,  that 
they  ought  to  give,  according  to  their  number  of  drokes:  And 
Mr.  Henry  Beightony  having  a  great  many  times  meai'ur’d 
the  water,  rais’d  by  engines  in  mines,  found,  that  fome  engines 
lod  f  3  and  none  ever  loft  lels  than  f  of  what  they  ought  to 
give,  according  to  the  number  of  the  drokes  in  their  pumps, 
whatever  auxiliary  powers  they  were  mov’d  with. 

You  VII.  4  U 
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There  is  another  obie&ion,  but  fcarce  worth  notice ;  ancj 
that  is,  that  fotne  particles  of  mercury  wiil  mix  with  the 
water  that  is  rais’d  and  make  it  unwholefome :  But  no  body, 
that  confiders  fpecific  gravity,  will  imagine  any  fuch  thing, 
However,  to  fatisfy  fuch  as  might  ftill  apprehend  it;  it  is  to  be 
obferv’d,  that  none  of  the  water  that  is  rais’d  comes  near  the 
mercury  :  For,  in  the  cylinder  G  and  part  of  the  elbow  B  Fig.  5, 
there  is  always  above  the  mercury  a  certain  quantity  of  water 
that  rifes  and  falls  with  the  barrel,  and  never  goes  into  the 
forcing  pipe.  The  fame  does  likewife  happen  in  the  engine 
teprefented  by  Fig*  6-  For,  the  water  having  once  run  into 
the  cylinder  C,  all  that  is  rais’d  afterwards,  comes  thro5  the 
forcing  valve,  veithout  coming  down  to  the  mercury. 

Provided  care  be  taken  to  make  the  barrel  with  its  plug 
tight,  this  engine  will  not  want  repair  in  a  long  time,  unlefs 
fome  of  the  auxiliary  powers  be  out  of  order,  which  have  no 
relation  to  this  invention.  The  numbers  given  will  ferve  to 
examine  the  truth  of  what  the  Dr.  has  afferted  concerning  the 
motion  of  the  mercury:  And  from  them  one  may  make  tables 
to  ferve  to  proportion  thefe  engines  for  railing  any  quantity  of 
water  to  any  height,  according  to  the  power  to  be  applied. 


Jn  Account  of  the  coming  off  of  the  Scapula,  and  Bead  of 
the  Os  Humeri  upon  "a  Mortification ;  by  Mr .  Peter 
Derante.  Phil.  Tranf.  N°  370.  p.  15. 


N 1 


rOV.  5.  1713.  John  Fletcher  on  board  the  Neptune  of 
Liverpool  broke  the  radius  and  ulna  of  his  left  arm,  and 
their  ends  burfi:  out  thro5  the  Hun:  He  was  immediately  drefs’d 
by  the  furgeon  of  the  (hip  w  ith  the  common  aftringents  and 
bandages:  About  ^ve  0r  ^aYs  a^ter»  Mr.  FDerante  was 
feoffor  to  fee  the  patient;  and  upon  taking  off  the  dreffings, 
be  found  it  black  and  infenfible  from  his  fingers  to  his  (boul¬ 
der*  and  therefore  advis’d  the  extirpation  thereof  immedi¬ 
ately;  but  his  furgeon  oppos’d  it:  However  Mr.  'Derante 
fcarified  it  in  feveral  places,  and  very  deep,  and  then  applied 
a  warm  dreffmg :  Next  day  the  fhip  put  to  fea,  and  the  patient 
was  lent  to  Waterford  and  committed  to  Mr.  Derante  s  care. 
As  foon  as  he  could  get  his  apparatus  ready,  he  cut  off  his' 
aspofitble;  afterwards  he  cauteriz’d  the  flump. 


arm  as 


which  was  perfectly  mortified  as  high  as  the  acromion.  Next 
clay  he  perceiv’d  the  mortification  fpreading  towards  the 
lower  angle  of  thefcapula  ;  then  he  rubb’d  the  edges  of  the 

mortification  with  arm’d  probes,  dipp’d  in  a  folution  of  argent. 
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t)iv.  in  aq.  fort.  which  compls-atly  anfwei  <.1  his  intentions 
For,  from  that  time  the  mortification  fpread  no  farther  3  next 
dreffing  he  fcarified  and  cauteriz’d  all  the  mortified  part  and 
irefs’d  it  fecundum  artem.  He  continued  this  method  for  iy 
3r  1 8  days  5  and  then  the  Houghs  began  to  feparate  and  caft 
Dif  daily:  Some  time  after,  the  fcapula  began  to  part  from 
the  Os  humeri  and  clavicula  3  and  at  length  came  out  entirely 
:he  Os  humeri  fhll  adher’d  to  the  pebdoralis  and  latiffimus  dorji 
but  in  a  little  time  it  alfo  feparated  and  came  away,  without 
my  hemorrhage  fucceeding :  He  was  aftervvards  obligd  to  cut 
off  part  of  the  clavicular  before  he  could  cicatrize  the  wound* 
which  was  loon  after  accomplilh’d. 

A  great  Number  of  Hydatides  found  in  the  Abdomen  3  by 
M  Bartholin  Anhorn  ab  Hartuifs.  Phil  Tranf.  N°  370* 
p.  17,  Jranjlated  from  the  Latin. 

A  Man  of  50  years  of  age,  of  a  cholenco-phlegmatlc  confti* 
tution,  and  fquare  ftature;  not  fat  but  robud,  of  a  good 
appetite,  and  who  went  about  his  ordinary  bufinefs  very  well, 
and  obferved  a  pretty  good  regimen ,  not  given  to  wine  or 
fpirituous  liquors  to  excefs,  in  Aiguft  1721  applied  to 
M.  Anhorn  in  the  cafe  of  a  fwell’d  and  tenfe  abdomen ,  not 
unlike  an  af cites?  tho’  his  urine  was  laudable,  and  in  a  diffi¬ 
dent  quantity,  and  he  had  no  cedematous  fweliing  in  his  legs : 
his  refpiration  was  free,  tho’  his  belly  increafed  daily  in  bulk,; 
laving  begun  to  fwell  the  June  before;  he  had  the  hemorr¬ 
hoids  to  a  great  and  fometimes  painful  degree  3  yet  without 
my  lofs  of  ftrength  or  appetite. 

M.  Anhorn  was  at  a  lols  to  determine,  whether  it  were  a 
Iry  or  maid  tumour :  But  to  fatisfy  the  indications,  particu¬ 
larly  the  fuppreffion  of  the  hemorrhoids,  he  adminiftred  cha~ 
lybeates,  mix’d  with  purgatives,  by  which  the  hemorrhoidal 
flux  was  immediately  promoted,  the  pain  abated  and  a  large 
quantity  of  fceces  with  fome  relief  to  the  patient,  di (charged  : 
Afterwards  M.  Anhorn ,  as  Utmuller  had  done  in  the  caie  of  a 
dry  dropfy,  tho’  to  no  purpofe,  adminider  d  daily  unc.  jf. 
Nitr.  prtfparat.  as  alio  Mercur.  Vit<e.  together  with  the 
milder  and  dronger  diuretics,  $£>C.  \  . 

The  patients  abdomen  increafing  very  much  in  bulk,  it  was 
lecelfary  without  farther  delay  to  proceed  to  the  pavo.ceni.efh , 
which  was  perform’d  Jan.  14.  1722  3  but  the  contents  being 
of  a  glutinous  confidence  could  not  be  dilcharged  by  the 

cannula  1  fo  that  an  incifion  mult  be  made  with  a  lancCtj  upon- 
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which  there  was  difcharged  the  firft  day  about  fix  meafures  of 
a  glutinous  matter  of  a  grey  dirty  colour,  thicker  than  the 
whites  of  eggs,  together  with  a  large  quantity  of  white  glo¬ 
bules  of  different  figures,  as  fpherical,  triangular,  &c,  of  the 
bignefs  of  filberds,  yet  without  lois  of  ftrength:  Next  day 
again  the  incifion  was  enlarged  with  a  lancet,  upon  which  a 
great  number  of  globules  exceeding  in  bignefs  pidgeon’s 
eggs,  was  difcharged,  together  with  fix  meafures  more  of  a 
glutinous  matter,  and  a  large  piece  of  a  whitifh  mafs  refem- 
bling  a  portion  of  the  omentum ,  to  which  mafs  feveral  of  the 
faid  globules  adher’d  by  fibrous  filaments. 

Upon  fetting  the  glutinous  matter  over  the  fire,  it  became 
hard  and  white,  with  a  pellicle  on  it. 

And  upon  pouring  on  the  faid  matter  fpirit  of  vitriol, 
fpirit  of  Sal-armoniaCy  volatile  oil  of  tartar  per  deliquium , 
redified  fpirits  of  wine  and  vinegar,  there  was  nothing  other  ob- 
ferv’d  than  a  gentle  induration  thereof,  by  each  of  the  faid 
liquors,  tho’  of  quite  oppofite  natures. 

The  globules  were  of  a  very  white  colour,  and  hard  to  the 
touch  ;  upon  breaking,  there  iffued  out  a  white  liquor,  refem- 
bling  chyle,  and  included  in  a  membrane  or  pellicle. 

That  whitifh  mafs,  refembling  a  portion  of  the  omentum ,  tho* 
an  inch  thick,  was  evidently  membranous. 

The  number  of  fmall  and  large  globules  was  about  7  or 
8000. 

The  1 6.  day  inclufive  after  the  operation,  the  patient  did 
very  well,  his  belly  was  foft  and  fmooth,  the  wound  look’d 
well,  his  urine,  pulfe  and  refpjration  were  laudable;  confe- 
quently,  he  had  no  fever,  and  he  fiept  found:  For  13  days 
there  was  a  plentiful  difcharge  of  a  glutinous  inodorous  mat- 
ter,  and  which  at  length  became  ferous  and  in  little  quantity, 
but  of  a  ftrong  fmell,  and  turning  black  a  filver  catheter  put 
into  it,  which  was  afcribed  to  corrupted  hetereogeneous  bodies 
rather  than  to  the  vifcera  being  affeded  with  a  gangrene,  be 
caufe  there  was  no  fever.  On  the  1 6,  day  after  an  injedior 
of  a  decodion  of  elecampane,  agrimony  and  meliilot  with  2 
tindure  of  aloes,  myrrh  and  balfam  du  commandeur ,  a  pellicle  o: 
a  broken  globule  was  difcharged,  which  in  its  natural  fiat* 
was  as  big,  and  probably  bigger  than  a  hen’s  egg. 

The  patient’s  appetite  and  ftrength  were  now  the  chief  thing; 
to  be  managed  ;  M.  Anhorn  admin ifter’d  vulnerary,  alexiterii 
and  comforting  medicines,  combined  together  according  ju 
the  rules  of  a  ftrengthning  diet. 
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M.  Anhorn  leaves  others  to  difcufs  this  remarkable  phasno- 
tnenon. 

An  Account  of  fotne  Experiments  made  with  the  "Bile  of  Ter- 
fons  ’Dead  of  the  Plague  at  Marfeilles,  with  what  appeared 
upon  the  DiffeBion  of  the  Bodies ;  as  alfo  fome  Experiments 
made  with  the  Bile  of  Ter  fons  Dead  of  other  Difeafes  3  bp 
Dr.  Deidier.  Phil.  Tranf.  N°  370.  p.  20. 

Exp.  i.'T'HE  human  bile,  taken  from  the  gall-bladder  of  the 
1  bodies  of  fuch  as  died  of  the  plague  at  Mar  fellies , 
has  always  been  found  to  be  of  a  black  and  greenifh  colours 
Upon  mixing  fpirit  of  vitriol  with  the  laid  bile,  it  conflantly 
became  of  a  lading  grabs  green  ;  and  upon  mixing  therewith  oil 
of  tartar  per  deliquium>  or  its  alcalious  fixed  fait,  diffolv’d  in  a 
fufficient  quantity  of  water,  it  always  became  very  yellow:  Thefe 
two  colours  green  and  yellow  have  continued  for  whole  months. 
The  laid  bile  has  become  of  a  black  colour,  like  ink,  but  it  boon 
fades,  by  pouring  fpirit  of  nitre  thereon. 

Exp.  2.  The  bile  taken  from  the  gall-bladder  of  the  bodies 
of  fuch  as  died  of  the  plague,  having  been  poured  into  a  wound 
made  on  purpobe  in  ieveral  dogs,  rendered  them  melancholly, 
drowfy,  without  caring  to  eat :  All  thele  animals  died  in  three 
or  four  days  with  the  effential  marks  of  the  true  plague ;  as 
bubo’s,  carbuncles  and  gangrenous  inflammations  in  the  vifcera ? 
in  the  fame  manner  as  in  the  human  bodies  from  which  the  bile 
was  taken. 

Exp.  3.  A  drachm  of  the  laid  peftiferous  bile  having  been 
mix’d  with  two  ounces  of  fountain-water,  made  lukewarm,  and 
inje&ed  in  the  jugular  vein  of  Ieveral  dogs,  rendered  them  pre- 
fently  drowfy  and  killed  them  in  four  hours,  with  gangrenous  in¬ 
flammations,  the  heart  fluffed  full  of  black  thick  blood,  the  liver 
fwell’d  and  the  gall  bladder  full  of  green  bile. 

j Exp.  4.  The  fame  quantity  of  bile,  injefled  by  the  crural 
vein,  in  about  an  hour  produced  a  heavinefs  in  the  dogs  5  they 
had  fuch  a  ftrong  loathing  of  their  food,  that  they  would  neither 
eat  or  drink  after  the  injection  was  made  •  they  frequently  made 
water,  efpecially  if  flirred:  On  the  third  day  there  appeared 
confiderable  tumours  under  the  axilla  and  their  thighs,  about 
three  inches  from  the  wound  j  the  wound  turned  to  a  gangrene, 
and  the  animal  .uiually  died  on  the  4th  day,  with  all  the  figns  of 
the  plague. 

Exp. 
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Exp.  5.  A  dog,  belonging  to  the  hofpital  at  the  Mail  Id 
Marfeilles ,  who  followed  the  furgeons,  when  they  went  to  drefo 
the  patients,  ufed  greedily  to  fwallow  the  corrupted  glands  and 
the  dreffings  full  of  pus,  taken  off  the  plague-lores 3  he  lick’d 
up  the  blood,  he  found  lpilt  on  the  ground  in  the  infirmary  and 
this'he  did  for  about  three  months 3  and  was  always  well,  gay, 
brifk,  full  of  play  and  familiar  with  all  comers  •  into  the  right 
crural  vein  of  this  dog  about  a  drachm  of  the  peftiferous  bile 
was  inje£fed,  mixed  with  two  ounces  of  warm  water. 

He  died  the  4th  day,  as  the  others  did,  with  a  bubo  on  the 
wounded  thigh  5  on  which  there  were  likewife  two  carbuncles 
and  the  wound  was  gangren’d.  What  was  remarkable  in  this 
dog  is,  that  after  the  inje£lion,  both  when  alive,  and  after  he 
was  opened,  he  had  a  very  {linking  Imell,  which  was  not  ob- 
ferved  in  any  of  the  others :  Moreover,  there  was  a  confiderable 
hemorrhage  from  the  wound,  the  night  before  he  died,  having 
Itruggled  hard  to  eicape  out  of  his  confinement. 

Exp.  6.  May  2.  having  injected  into  the  crural  vein  of  a  dog 
about  a  drachm  of  human  bile,  taken  fforn  perlons  dead  of  the 
plague,  mixed  with  two  ounces  of  water,  the  creature  became 
presently  drowfy,  refus’d  his  food,  and  died  about  the  3d  or  4th 
day  after  the  injection,  with  all  the  inward  and  outward  figns  of 
the  plague  that  the  others  had. 

Exp.  7.  May  6.  the  bile  of  this  dog,  dead  of  the  plague, 
being  inje&ed  by  the  crural  vein  into  the  blood  of  another  dog, 
he,  preiently  after  the  injection,  had  convulfive  motions  all  over 
him,  that  were  followed  by  a  lethargic  heavinels :  On  the  lecond 
day  after  the  injection,  there  appeared  a  carbuncle  upon  the  great 
pe&oral  mulcie  on  the  right  fide  :  The  third  day  there  arole  a 
confiderable  bubo  on  the  thigh,  and  the  dog  died  the  fame  day. 
Upon  opening  the  body  the  fore-part  of  the  bread  was  found  all 
gangrened  under  the  teguments 3  and  in  the  inner  parts,  the  vif* 
cera  were  full  of  black  clotted  blood  3  as  in  all  the  others :  The 
external  furface  of  the  lungs  was  all  of  a  purple  colour  3  the 
heart  was  fwelled  as  big  again  as  ufual,  with  the  four  cavities 
full  of  black  clotted  blood.  The  dog  lived  three  days  after  the 
inje&ion  without  eating  or  drinking. 

May  10.  the  bile  of  this  fecond  dog  was  inje£!ed  into  the  cru¬ 
ral  vein  of  a  third  dog,  who  w'as  thereupon  leifed  with  violenfi 
convulfions  and  various  convulfive  motions  for  about  half  a  quar¬ 
ter  of  an  hour:  When  he  recovered  from  thefe,  he  appeared  dull 
and  fleepv  3  he  vomited  with  violent  drainings  3  the  vomiting 
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was  followed  with  an  hick-up  :  He  eat  a  little  boil’d  meat,  having 
failed  a  good  while  before  the  inje&ion  was  made  5  but  he  vo¬ 
mited  it  up  two  hours  after  he  had  taken  it.  He  died  the  third 
day  with  the  fame  ligns  of  the  plague  that  the  other  dogs  had. 

The  hare  of  the  bodies  of  fuch  perfons  as  died  of  the  plague* 
from  which  the  bile  for  the  abovementioned  experiments  was 
taken,  is  as  follows. 

jBelefleur  a  foldier,  2 5  years  of  age,  of  a  ftrong  robuft  con- 
ftitution,  having  a  flattilh  bubo  growing  on  the  hollow  of  the 
right  groin,  died  delirious :  Upon  opening  his  body  his  heart 
was  found  of  an  extraordinary  bignefs,  Huffed  with  black  clotted 
blood  3  his  lungs  covered  with  a  livid  purple,  and  adhering  a 
little  to  the  pleura 3  the  liver  was  twice  the  natural  bignefs,  and 
Huffed  with  a  thick  blood  3  the  gall-bladder  was  full  of  a  black 
and  greenifh  bile  ■  the  dura  and  pa  mater  leemed  by  their 
blacknefs  to  have  been  feifed  with  a  gangrenous  inflammation  3 
the  internal  fubltance  of  the  brain  was  iprinkled  over  with  an  in¬ 
finite  number  of  fmall  livid  fpots. 

Mary  Pifane*  30  years  of  age,  of  a  fanguine  habit,  had  a 
bubo  under  her  right  arm-pit,  with  a  delirium  that  was  followed 
by  a  mprtal  fleepinefs :  In  opening  her  body,  the  lungs  were  in 
their  natural  Hate  3  the  heart  was  of  a  prodigious  bignefs,  full 
of  black  coagulated  blood,  with  the  left  auricle  livid  and  gangre¬ 
nous  5  the  liver,  which  was  much  enlarged,  was  all  covered  with 
purple  3  and  the  gall  bladder  filled  with  a  black  and  greenifli 
bile. 

‘Peter  Moulard ,  of  a  tender,  feeble  conftitution,  about  14 
years  of  age,  had  a  bubo  under  the  hollow  of  the  right  groin, 
that  was  very  deep  and  never  came  well  out:  He  became  deli¬ 
rious,  with  convulsions,  in  which  he  died.  Upon  opening  his 
body,  the  heart  was  found  twice  its  natural  bignefs,  containing  a 
black  thick  blood  3  his  lungs  had  livid  fpots  here  and  there  3  the 
gall-bladder  was  full  of  a  black  and  greenilh  bile.\ 

c}ean  Raynaud,  a  cook,  about  25  years  of  age,  of  a  melan- 
cholly  temperament,  had  the  whole  habit  of  bis  body  covered 
with  a  purple  livid  colour,  and  a  bubo  under  his  left  arm-pit,  he 
died  in  a  delirious  phrenzy.  Upon  opening  his  body,  two  ab- 
lcefles  were  found,  one  between  the  teguments  and  the  left  great 
pe&oral  mulcle,  and  the  other  in  the  bread:  between  the  jlernum 
and  the  mediastinum  3  his  heart  was  very  large,  filled  with  black 
thick  blood  3  the  right  auricle  was  three  inches  broad;  the  left 
was  in  its  natural  Hate  3  his  lungs  were  covered  with  fmall  livid 
fpots,  remaining  loft  and  pliant,  without  any  hardnels  in  their 
r  6  fubftance 
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fubftance  3  the  liver  was  larger  and  harder  than  ordinary,  and 
alio  full  of  livid  purple  fpots  3  and  the  like  were  found  in  the 
fubftance  of  the  brain,  all  the  veffels  of  which  were  filled  with 
black  thick  blood. 

Jaques  Audibert,  about  35  years  of  age,  of  a  raelancholly 
complexion,  four  months  after  he  had  been  cured  of  the  plague 
(the  fign  of  which  was  a  bubo  in  the  fold  of  the  right  groin, 
which  came  well  to  a  fuppuration)  was  attack’d  afrefh  with  three 
carbuncles  3  one  in  the  middle  of  the  arm  and  the  other  two  in 
the  fore-arm  :  He  had  but  little  fever,  with  fome  little  ficknefs  at 
iiomach  3  but  a  delirium,  feifing  him  of  a  fudden,  carried  him 
off.  Upon  opening  his  body,  his  heart  was  found  of  a  prodi¬ 
gious  bignefs  3  the  right  auricle  being  five  inches  broad  and  the 
left  three  3  a  finall  impofthume  was  found  upon  the  body  of  the 
aorta  3  the  lungs  were  covered  with  livid  fpots,  and  the  liver  ap? 
peared  gangrenous  3  the  gall-bladder  was  of  a  very  black  colour  3 
the  duodenum  and  reBum  were  inflamed. 

Venture  Cajole ,  about  40  years  of  age,  of  a  melancholly  tem¬ 
perament,  died  on  the  3d  day  without  any  outward  eruption,  of  a 
violent  fever,  with  a  fleepinefs:  Upon  opening  the  body,  the 
mediastinum  was  found  torn  towards  the  upper  part  3  the  pericar¬ 
dium  was  of  a  livid  colour  3  the  heart  larger  than  in  its  natural 
Hate,  by  the  fwelling  of  its  ventrictevS,  which  were  full  of  black 
thick  blood,  as  in  the  other  fubjeffs  3  the  liver  was  likewife  very 
large  and  of  a  livid  colour,  with  a  carbuncular  puftule  on  the 
fide  of  the  gall-bladder,  which  was  filled  with  very  black  bile. 

Margueritte  Bachaire,  18  years  of  age,  of  a  lively  vigo¬ 
rous  conftitution,  having  two  carbuncular  puftules  on  the  middle 
and  infideof  the  thigh,  with  a  fharp  pain  in  the  head,  died  de¬ 
lirious.  Upon  opening  her  head  the  integuments  of  the  brain 
were  found  of  a  blackiih  red  3  the  cortical  part  of  a  livid  red 
and  a  few  black  fpots  upon  the  medullary  part  3  the  heart  was  of 
a  prodigious  fize,  full  of  thick  black  blood  3  the  liver  was  like¬ 
wife  very  large,  and  the  gall-bladder  very  full  of  a  black  and 
green  bile  3  there  were  leveral  livid  fpots  upon  the  iurface  of  the 
inteftines. 

Louife  Belingerey  20  years  of  age,  having  a  bubo  in  each  fold 
of  the  groin,  died  very  fuddenly  without  any  dangerous  fymp- 
toms.  Upon  opening  her  body,  the  heart  was  found  all  covered 
with  a  livid  purple,  and  much  larger  than  natural,  filled  with 
thick  black  blood,  with  a  polypus  in  each  ventricle  3  the  lungs 
were  in  their  natural  ftate  3  the  liver  was  of  a  prodigious  big¬ 
nefs  5  and  the  gall-bladder  full  of  bile  of  a  deep  green  colour. 

RampeaUy 
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Rampeau,  a  peafant,  about  20  years  of  age,  of  a  langulne 
robuft  conftitution,  having  had  a  carbuncular  parotid  for  the 
ip ace  of  eight  days,  accompanied  with  a  burning  fever,  was  car¬ 
ried  to  the  nofpital  the  2d  of  May,  where  he  died  the  5th.  The 
external  part  of  the  left  fide  of  the  lungs  was  found  covered  with 
a  livid  purple;  the  heart  was  twice  its  natural  bignels,  having 
.Icarce  any  blood  in  the  ventricles,  each  of  whofe  cavities  was 
filled  with  a  large  polypus,  that  on  the  right  fide  having  dilated 
the  auricle  to  the  breadth  of  four  inches  ;  the  liver  alfo  was 
larger  than  ordinary,  and  the  gall-bladder  full  of  a  black  and 
green  bile. 

The  abovementioned  experiments  and  the  opening  the  bodies 
were  made  in  the  holpital  at  the  Mall,  in  the  apothecary’s  ihop 
of  the  reformed  Fathers  of  Miarfeilles ,  during  the  months  of 
February,  March,  Jpril  and  May. 

The  following  experiments  were  made  at  Montpelier,  in  the 
holpital  of  Sr.  Floy,  during  the  months  of  September ,  Q Bober 
November. 

A  loldier,  of  about  20  and  25  years  of  age,  of  a  lively  brifk 
temper,  being  fick  in  the  hofpital  of  St.  Floy  of  a  common  ma¬ 
lignant  fever,  died  about  the  15.  day  by  a  defluxion  upon  his 
: breafi: :  His  lungs  were  found  very  much  inflated,  filling  all  the 
cavity  of  the  bread,  and  adhering  to  the  pleura:  Upon  oblerv- 
jing  the  bile  in  the  gall-bladder  of  a  bright  grafs-green  colour,  it 
;was  relerved  for  the  following  experiments. 

This  bile,  mixed  with  four  ounces  of  warm  water,  was  partly 
dnjeffed  into  the  jugular  vein  of  a  dog,  and  a  comprefi,  leak’d  in 
the  reft  of  the  liquor,  was  applied  to  the  wound.  The  dog 
thereupon  appeared  heavy  and  fleepy,  and  would  neither  eat  nor 
drink;  the  third  day  he  eat  and  drank  freely.  T  he  comp  re  fs 
1  Falling  off  the  fourth  day,  the  wound  was  diminifhed  one  half 
and  healed  up  by  degrees,  and  the  dog  grew  perfectly  well. 

Fxp.  8.  A  peafant  of  about  50  or  60  years  old,  of  a  melan- 
tcholly  temperament,  had  been  near  a  month  in  the  holpital  with 
an  ordinary  malignant  lever,  being  alternately  delirious  and 
tileepy :  After  his  death,  the  bile  was  found  exceeding  thick,  and 
tblack  as  ink,  and  in  great  quantity:  About  a  drachm  was  put 
:jnto  a  wound  made  for  that  purpofe  on  the  outer  part  of  the  right 
thigh  of  a  dog,  thrufting  in  pledgets,  dipt  in  the  laid  bile  di¬ 
luted,  into  the  wound  :  No  change  appeared  in  the  dog  :  He  was 
smade  to  fwallow  home  of  the  laid  bile,  without  lofing  his  appe¬ 
tite  ;  and  leeing  he  was  like  to  be  well,  the  wound  healed  up  of 
urlelf  in  15  days,  only  by  the  dog’s  licking  it. 

Vol,  VIJ.  N°  5  X  Fxp. 
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Exp.  9.  A  pledget,  foak’d  in  as  much  of  this  bile  diluted,  as 
it  could  take  up,  was  applied  to  a  frelh  wound,  made  in  the  ln- 
jfide  of  the  right  thigh  5  the  pledget  was  fattened  within  the  fkm 
by  fome  needles  1  This  application  produced  no  considerable  al¬ 
teration  in  the  dog  3  he  neither  appeared  fleepy  nor  without  appe¬ 
tite  5  but  lick’d  his  lore  readily  enough  5  and  after  the  pledget 
was  fallen  off,  the  wound  healed  up  as  in  the  foregoing  experi¬ 
ment*  , 

j Exp.  10.  About  a  drachm  of  the  lame  black  bile,  taken 

from  the  lame  body  and  mixed  with  warm  water,  was  inje£!ed 
into  the  jugular  vein  of  another  dog,  who  was  not  incommoded- 
thereby,  but  as  brifk  as  before  the  injeftion,  only  he  appeared 
very  thirfty  and  lapped  greedily :  Next  morning  the  wound  was 
black  and  dry,  and  the  dog,  becoming  furly,  bit  one  of  the 
aflittants  :  The  two  ligatures  made  for  the  inje&ion  were  taken 
off,  without  obferving  any  blood  to  run  out :  A  dottil  was  applied, 
charged  with  the  ordinary  digettive  and  kept  on  by  a  bandage  ; 
and  about  four  hours  after  the  drefling  the  dog  was  found  dead, 
having  lived  23  hours  after  the  inje£lion :  Upon  opening  him, 
his  heart  beat  ttill  with  violence,  and  upon  the  cealing  of  the 
pulfation  there  was  no  blood  cither  in  the  ventricles  or  auricles. 
This  liquor,  crowded  together  in  the  large  veflfels,  appeared  of 
a  lively  red  and  very  fluid,  without  any  of  thole  concretions, 
conftantly  obferved  in  all  the  bodies,  that  died  of  the  plague : 
Here  there  appeared  neither  internal  nor  external  figns  of  the 
plague. 

ir.  An  inhabitant  of  Montpelier ,  about  30  or  35 
years  of  age,  very  fat  and  robutt,  of  a  languine  complexion,  hav¬ 
ing  had  a  fall  upon  the  pavement,  received  a  Ample  wound  on  the 
upper  part  of  his  fore-head  on  the  right  fide :  This  being  neg-  1 
letted,  brought  on  an  eryfipelas  all  over  his  face,  which  was  ac-  1 
companied  with  a  fwelling  of  the  left  parotid:  This  appeared 
and  difappeared  thrice  from  morning  to  night.  The  eryfipeks 
came  fuddenly  on  5  the  patient  grew  delirious  and  died  after  15 
or  20  days  illnefs,  reckoning  from  the  fall.  Upon  opening  his  . 
bodv,  a  quantity  of  water  was  found  between  the  icull  and  the 
dura  mater:  The  brain,  which  was  firmer  than  ordinary,  was 
fomewhat  red,  and  part  of  the  pi  a  mater ,  covering  the  hinder 
part  of  that  vifcus,  appeared  inflamed.  There  was  about .  f  a 
jeptier  of  water  of  a  yellowifh  colour,  fhed  in  the  cavity  of  the 
breaft  *  the  great  right  lobe  of  the  lungs  was  fomewhat  hard  on  1 
us  upper  part  3  the"  heart  had  a  polypous  concretion  in -each  ven¬ 
tricle  *  Two  French  pints  of  limpid  water  were  iikewife  found 

*  -  .in  1 
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in  the  lower  belly  :  All  the  fat  of  this  fubjeft  was  yellow:  The 
liver  appeared  fomewhat  fwell’d,  and  the  gall-bladder  almoft 
empty,  not  having  above  two  drachms  of  yellow  bile  therein. 
The  bile  of  this  lubjeft,  mixed  with  two  ounces  of  warm  water, 
was  iniedled  into  the  crural  vein  of  a  dog,  who  eat  and  drank 
heartily  after  the  inje&ion,  and  did  not  appear  at  all  incommoded  : 
The  wound  bleeding  much,  it  was  filled  with  reftringent  pow¬ 
ders,  kept  in  by  a  pledget  and  a  convenient  bandage :  Twenty 
four  hours  after  the  dreffing  was  taken  off,  the  wound  appeared 
black  and  dry:  The  dog  licking  it,  it  luppurated  the  next  day, 
and  afterwards  became  red  and  well  coloured  5  and  the^vvouna 
was  leffened  one  half  in  eight  days,  during  which  time  the  dog 
appeared  in  perfe£l  health, 

Exp.  12.  Eight  davs  after  the  foregoing  experiment,  the  dog 
that  was  the  fubje&  of  it  was  killed  by  about  1  a  drachm  of 
powder  of  Hungarian  vitriol,  diffolved  in  a  fpoonful  of  warm 
water,  and  injected  into  the  jugular  vein :  Phe  creature  died  on 
the  Ipot  with  univerfal  convulfions  :  His  heart  was  found  full  of 
grumous  blood,  reduced  to  a  kind  of  thick  pap,  but  without  any 
clotts :  The  bile  of  this  dog  was  yellow  and  in  fmall  quantity  : 
Not  being  able  to  injeft  it  into  the  crural  vein  of  another  dog, 
becaufe  the  vein  was  too  fmall,  two  compreftes  were  dipp  d  in 
this  bile,  which  were  applied  and  kept  under  his  fkin  by  two 
wounds,  made  on  purpoie  5  but  without  any  remarkable  change. 
In  thele  two  dogs  were  oblerved  no  figns  of  tne  plague  either  in¬ 
ternal  or  external. 

Tie  Method  of  inoculating  the  Small-pox  in  New  England  • 
by  Mr.  Newman.  Phil.  Trani.  N°  370.  p.  33. 

1.  A  Couple  of  incifions  is  ufualiy  made  in  the  arms,  where 
iffues  are  made,  but  fomewhat  larger  than  for  them  5 
fometimes  in  one  arm  and  one  leg.  2.  Into  thefe  bits  of  lint  are 
put  (the  patient  at  the  fame  time  turning  his  face  another  way, 
and  guarding  his  noftrils}  dipt  in  fome  of  the  variolous  matter,, 
taken  in  a  phial,  from  the  puftules  of  one  that  has  the  fmail-pox 
of  the  more  laudable  fort,  and  juft  turning  upon  him,  and  fo  co¬ 
vered  down  with  a  plaifter  of  diachylon.  3.  The  variolous  mat¬ 
ter,  from  fuch  as  have  the  inoculated  fmall-pox,  is  altogether  as 
agreeable  and  effectual,  as  any  other  $  as  alio  that,  taken  from 
fuch  as  have  the  confluent  fort.  4.  In  24  hours  after,  the  lint 
is  taken  off,  and  the  lores  are  drefs’d  once  or  twice  every  24  hours, 
with  warmed  cabbage  leaves.  5.  The  padent  continues  to  go 
about  his  affairs,  as  at  other  times,  only  he  muft  not  expofe  hina- 
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felf  to  the  injuries  of  the  weather,  if ‘any  ways  tempeftuous. 
6.  About  the  7th  day  the  patient  feels  the  ufual  fymptoms  of  the 
fmall-pox  coming  upon  him ;  and  he  is  now  managed,  as  in  a 
common  putrid  fever  ;  if  he  cannot  hold  up,  he  goes  to  bed  ;  if 
his  head  ach  too  much,  the  common  poultice  is  put  to  his  feet  5 
if  he  be  very  tick  at  the  ftomacb ,  he  has  a  gentle  vomit ,  nay  ,  com¬ 
monly  thele  things  are  almoft  done  of  courie,  whether  the  patient 
want  them  or  not,  and  the  fooner,  it  is  thought  the  better  5  if 
the  fever  be  too  high,  in  fome  conftitutions,  a  little  blood  is  taken 
away  •  and  finally  to  haften  the  eruption,  a  couple  of  blifters  is 
applied.  7.  On  or  about  the  third  day  from  the  dec umbiture 
the  eruption  begins  :  The  number  of  the  puftules  is  not  alike  in 
all  j  in  fome  they  are  very  few;  in  others  they  amount  to  1005 
nay,  in  many  to  federal  hundreds ;  and  frequently  to  more  than 
by  the  accounts  from  the  Levant  is  ufual  there.  8.  After  the 
eruption,  all  illnefs  vanifhes;  except,  perhaps,  a  little  of  the  va¬ 
pours  in  thole  that  are  troubled  with  them  :  And  there  is  nothing 
other  neceffary  than  to  keep  warm,  drink  proper  teas,  eat  gruel, 
milk  portage,  panada,  bread,  butter  and  almoft  any  thing  equally 
fimple  and  innocent.  9.  Ordinarily  the  patient  fits  up  every  day, 
entertains  his  friends,  nay,  ventures  on  a  glafs  of  wine;  if  he 
be  tvoo  intent  upon  hard  reading  and  ftudy,  he  muft  be  taken  off 
it.  10.  Sometimes  tho’  the  patient  be  eafy  enough  on  other  ac¬ 
counts,  yet  he  cannot  fleep  for  feveral  nights  together :  In  this 
cafe  no  anodynes  or  opiates  are  given  5  becaule  it  is  found,  that 
luch,  as  have  taken  thele  things  in  the  fmall-pox,  are  generally 
pefter’d  with  biles  after  their  recovery  5  and  fo  they  are  omitted, 
ileep  coming  of  i  tie  If,  as  their  ftrength  comes  on.  11.  On  the 
7th  day  the  puftules  ufual ly  come  to  maturity ;  and  loon  after 
gooff,  as  thoie  of  the  fmall-pox  in  the  diftinfi  fort.  12.  The 
patient  gets  abroad  quickly,  and  is  mod  ienfibly  ftronger,  and 
m  better  health  than  he  was  before.  The  traniplantation  has  been 
made  on  women  in  child-bed,  eight  or  nine  days  after  their  deli¬ 
very ;  and  they  have  got  earlier  out  of  child  bed,  and  been  in 
better  circumftances  than  ever  in  their  lives  before ;  Thole  that 
•have  had  ugly  ulcers,  long  running  upon  them,  have  had  them 
healed  up:  Some  very  feeble,  crazy,  confumptiv'e  people  have, 
upon  this  traniplantation,  grown  hearty  and  got  rid  of  their  for¬ 
mer  maladies.  13.  The  fores  of  the  incifton feem  to  dry  a  little 
in  three  or  four  days  of  the  feveriih  preparation  for  eruption; 
after  this  there  is  a  plentiful  di {charge  at  them  :  The  diicharge 
may  continue  a  little  while  after  the  patient  is  quite  well  in  other 
tdjpe&s;  but  the  fores  will  Toon- enough-dry -up  of  them  ie  Ives  ; 
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mt  the  later,  it  is  thought  the  better,  if  they  happen  to  be  in¬ 
terned,  or  otherways  troubleiome,  they  are  preiently  managed 
is  common  lores. 

An  Account  of  the  Inoculation  of  the  Small -pox  at  Halifax 
in  Yorklhire  5  by  (Dr.  Nettieton.  Phil.  Trank  N°  $70. 

P*  5  5* 

DR.  Nettleton,  having  too  often  found,  how  little  the  ami- 
tance  of  art  could  avail  in  leveral  cafes _  of  the  ftnall-pox, 
svas  induced  to  try  the  method  of  iniition  or  inoculation,  which 
came  lb  well  recommended  by  leveral  phylicians  from  ‘Turkey, 
ind  which  had  alio  been  praaifed  in  London  $  the  following  is  an 
account  of  its  fticcels  and  of  every  thing  either  done  or  obierved 
tn  it  at  Halifax  in  Torkjhire . 

In  ‘December  172 1,  the  Dr.  firft  began  to  put  this  method  m 
.pra&ice,  and  finding' it  to  lucceed  beyond  expectation  in  the  firft 
Unftanee,  he  was  encouraged  to  repeat  it  upon  lome  others  $  and 
afterwards  leveral  people^  feeing  with  how  much  eafe  thofe  got 
over  the  diftemper,  were  defirous  to  have  the  fame  done  either 
on  themfelves  or  their  children  5  fo  that  there  were  upwards  of 
^,0,  who  received  the  Imall-pox  by  infition,  and  who  all  got  well 
and  were  afterwards  in  perfect  health,  only  one  patient  dying. 

What  was  done  by  way  of  preparation,  was  chiefly  purging 
with  rhubarb  for  children  5  and  lometimes  vomiting  or  bleeding 
for  grown  perlons,  and  leveral  had  no  preparation  at  all.  Bur 
the  Dr.  always  found,  as  far  as  he  was  able  10  judge,  that  thofe, 
whole  bodies  were  well  prepared  hy  luch  proper  methods,  as 
their  different  ages  or  conftitutions  feemed  to  require,  had  more 
favourable  iymptoms  than  others  in  like  circumftances,  where 
that  was  omitted. 

The  method  the  Dr.  always  took  in  the  operation,  was  to  make 
two  mcifions 3  one  in  the  arm  and  another  m  the  oppofite  leg:  it 
is  not  material  as  to  railing  the  diftemper,  whether  the  incifions 
be  large  or  fmall,  but  he" commonly  found,  that  when  they  were 
made  pretty  large,  the  quantity  of  matter  dilcharged  afterwards 
at  thole  places  was  larger  $  and  the  more  plentiful  that  dilcbargc, 
the  more  eafy  the  reft  of  the  Iymptoms  generally  are,  and  by 
this  means  they  are  alfo  belt  lecured  from  any  inconveniency, 
which  might  follow,  after  the  Imall-pox  are  gone  off. 

At  firft  the  Dr.  collected  fome  of  the  matter  from  the  puftulcs 
I  of  one,  who  had  the  fmall-pox  of  the  natural  fort,  into  a  ihell 
or  phial,  and  infuied  two  or  three  drops  of  it  into  the  wound  $  but 
finding  it  to  be  very  troubleiome  and  difficult  to  get  any  quantity 
*  r  q( 
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of  the  matter,  and  likewife  obferving,  that  the  {mailed  qu£m 
tity  imaginable  will  be  fufficient  for  the  purpofe,  he  com¬ 
monly  took  fmall  pledgets  of  cotton  and  ripping  the  puftules, 
when  ripe,  with  the  point  of  a  lancet,  he  rolled  the  pledgets 
over  them,  till  they  imbib’d  feme  of  the  moifture  5  one  of 
thefe  he  put  on  each  wound,  and  cover’d  it  with  any  common 
plailter  till  next  day,  when  he  commonly  took  away  both  the, 
cotton  and  the  plainer,  leaving  the  wound  to  itfelf,  only  cover-' 
log  it  with  a  flight  linen  roller  to  defend  it  from  the  air:  He 
lias  fometimes  rubb’d  the  pledget  only  once  over  the  wound, 
without  binding  it  on,  which  he  found  to  anfwer  the  end 
as  well  5  and  from  fome  other  obfervations  he  made,  he  has 
been  furpris’d  to  fee  the  fmall  pox  produced  this  .way,  when 
he  was  very  well  afTur’d,  the  quantity  of  matter,  receiv’d  into 
the  vefiels,  could  not  amount  to  the  hundredth  part  of  ai 


The  perfons  inoculated  were  not  confined  to  any  regimen, 
but  only  to  be  kept  moderately  warm  5  and  thofe,  who  were, 
grown  up,  to  live  very  temperate  and  regular,  to  keep  their 
minds  eafy  and  compos’d,  and  to  ufe  proper  means  to  drive, 
away  all  fear  and  concern  :  Some  have  been  oblig’d  from  thee 
time  of  the  million  to  abftain  from  flefh  and  all  ftrong  liquors  y 
but  he  afterwards  found,  that  the  iniuion  did  not  proceed  fo; 
well,  when  they  were  obliged  to  live  too  low.  Perhaps  in: 
warmer  climates  where  they  are  not  fo  much  accuftom’d  to 
live  on  meat,  fiach  abftinence  may  be  neceflfary ;  but  here  he 
found  it  heft  to  let  them  eat  or  drink  as  ufual,  tho’  fomething 
more  fparingly,  till  the  fever  begin  to  rife  ;  and  then,  but 
not  before,  Tuch  a  regimen,  as  is  ufual  in  like  cafes,  is  enw 
join’d.  .( 

The  firft  thing  that  occur’d  after  the  infition,  was  the  inflam-' 
mation  of  the  wounds,  which  commonly  happened  about  the 
fourth  day,  when  they  began  to  appear  very  red  round  about.  , 
and  to  grow  a  little  fore  and  painful  $  in  about  two  days  more 
they  began  to  digeft  and  run:  In  fome  they  begin  to  run 
fooner,  and  the  quantity  difeharged  is  much  greater  than  ini 
others.  The  Dr.  generally  found,  that  in  thofe,  who  dif¬ 
eharged  moil  this  way,  the  fever  was  more  flight  and  the  fmall-1- 
pox  fewer,  tho’  he  has  known  fome  do  very  well,  when  the  fee 
places  have  only  appear’d  very  red  5  but  have  Icarce  run  anyy 
thing  at  all,  as  it  ufually  happens,  when  the  inciiion  is  madcc 
fo  iuperficial,  as  not  to  cut  thro’  the  £kin. 
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About  the  feventh  day  the  fymptoms  of  the  fever  begin  to 
;ome  on,  which  are  the  very  fame,  that  are  always  obierv  d  m 
he  fmall-pox  of  the  diftinft  kind,  in  the  natural  way  :  A. 
luick  pulfe,  great  heat  and  third:,  pain  m  the  head  and  back, 
ind  about  the  region  of  the  ftomach,  vomiting,  dolednets, 
ftartinps,  and  fometimes  convullions,  all  were  not  ieiz  d  with 
all  theie  fymptoms,  nor  in  the  fame  degree  or  continuance  5 
feme  began  on  the  leventh  day  and  continued  ill  without  anj 
remiflion,  till  after  the  eleventh  ;  and  many  not  till  the  eignth 
or  ninth  day:  and  in  thefe  the  fever  was  more  moderate  witU 
confiderable  interm  iflions;  and  fome  have  fcarce  had.  an y 
illnefs  at  all :  During  all  this  time  the  places  of  incifion  con¬ 
tinued  to  be  very  fore,  and  fwell  very  much  5  fo  as  to  appear 
very  laras  and  deep,  and  difeharge  a  great  neal  ot  matter. 

On  the  tenth  day  the  fmall-pox  molt  commonly  appear  d* 
fometimes  on  the  ninth,  and  fometimes  not  till  the  nth  5  but 
the  Dr.  never  found,  that  any  difference  of  age,  confutation  or 
any  other  caufe,  ever  made  them  vary  above  one  aay  from  the 
10th.  The  number  of  puftules  was  very  different  ;  in  iome 
not  above  10  orzo;  molt  frequently  from  50  to  2005  and 
fome  have  had  more  than  could  well  be  reckoner,  out  never 
of  the  confluent  fort :  Their  appearances  was  the  lame  with 
thofe  of  the  di{tin<3  kind  5  they  commonly  came  out  very 
round  and  florid  5  and  many  times  role  as  large  as  any  ne 
obferv’d  of  the  natural  fort,  going  off  with  a  yellow  crim  or 
fcab  as  ufual ;  tho’  it  fometimes  happened,  efpeciaily  wnen 
the  fores  difeharged  a  very  large  quantity  of  matter,  mat 
they  were  both  few  in  number  and  did  not  me  to  any  cube  5 
but  having  made  their  appearance  for  four  or  -five  clays,  nicy 
wafted  infenfibly  away. 

After  the  fmall  pox  come  out,  the  feverifh  lymptoms  gra- 
dually  abate,  and  when  the  eruption  is  compleated,  they 
ufually  ceafe  without  any  fecond  fever,  or  any  larther  troubie 

in  any  relpeft.  .  _  _  .  r  , 

While  the  puftules  were  ridng,  and  for  fome  time  alter  me y 

were  gone,  the  fores  continued  to  fwell  and  to  run  very  mm  ti¬ 
the  longer  they  do  fo  the  better  :  But  they  never  fail  d  to  he al 

up  of  themfelves  after  a  certain  time.  ...  r 

The  Dr.  rarely  faw  occaflon  for  any  medicine?  m  toe  cciw  -j 
of  the  diftemper,  only  fometimes  when  the  fymptoms  ran  very 
high,  he  gave  a  gentle  anodyne,  to  be  repeated,  as  occahou 
fhould  require;  and  once  or  twice  he  thought  itueceihry^ 
Biifter  and  to  ufe  fuch  medicines,  as  are  found  to  oe  imm  kt* 

v  !  r  r-k  t  >  e 
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viceable  in  the  fmall-pox  of  the  natural  fort.  After  the  puli 
rules  are  gone  off,  the  patients  have  always  been  purges 
twice  or  thrice  and  fomeumes  let  blood,  which  is  all  tha 
lias  been  ufually  done.  But  tho’  the  p  rail  ice  may  feem  to  b 
^•ery  eafy,  yet  it  is  an  affair  of  fuch  a  nature,  as  to  requires 
the  utnioft  care  ;  and  never  to  be  undertaken  without  tht 
advice  of  phyficians  to  dire£l  a  proper  method  of  preparatioi 
before  the  infition  is  made,  as  well  as  a  juft  regimen  after? 
wards  ;  to  watch  every  fymptom,  and  lend  nature  all  prope 
affiftance,  whenever  it  (hall  be  requifite.  Where  this  is  done; 
it  will  feldom  fail  of  being  attended  with  happy  fuccets. 

in  one  inftance  or  two  it  has  happened,  that  the  fymptoma 
in  the  diftemper  have  been  worle  than  ufual ;  and  dome  few, 
after  the  fmall  pox  were  gone  off,  have  been  lubjefl  ro  other 
indifpofitions;  a  particular  account  of  which  is,  as  follows. 

A  boy  of  Halifax ,  about  a  year  and  a  half  old,  that  wan 
inoculated,  began  to  be  ill  on  the  eighth  day,  and  had  a  brifk 
lever  for  two  days;  then  the  puftules  began  to  appear,  which: 
were  but  few  in  number,  and  rofe  very  large  :  The  child  was 
foon  well  and  continued  fo  for  about  a  month  ;  when  being; 
carried  out  and  kept  a  long  while  in  the  cold,  he  fell  into  & 
feverifh  diforder,  accompanied  with  a  cough,  and  was  ill  for: 
tour  or  five  days :  After  that  time  it  went  off’,  and  ever  after 
he  was  in  very  good  health. 

A  girl  about  two  years  of  age,  in  a  family  where  they  had; 
formerly  buried  three  children  fucceffively  of  the  fmall  -pox, 
was  inoculated  :  The  fever  came  on  about  the  feventh  day, 
and  flie  continued  very  ill  till  the  tenth,  on  wh’ch  day  about* 
noon  fhe  had  a  ftrongconvulfive  fit.  In  the  evening  the  fmall- 
pox  appear’d  ;  and  tho’ Hie  had  more  in  number  than  ufuals 
yet  fhe  grew  well  as  fbon  as  they  were  fully  come  out,  and 
continued  lo  ever  after. 

In  a  family,  where  they  had  four  children,  none  of  whom 
had  had  the  fmall-pox ;  the  eldeft  was  feis’d  in  the  natural 
way  with  the  mod  malignant  fort  he  ever  faw,  attended  with 
the  worft  (ymptoms,  inlbmuch  that  he  died  on  the  fourth  day*, 
ml  tuil  of  purple  and  livid  fpots  :  The  other  three  the  Dr. 
inoculated  tne  day  before  the  eldeft  died,  after  having 
told  the  parents,  that  he  could  not  anfwer  for  the  fuccels. 
in  cafe  they  had  already  catch’d  the  infedfion,  which  would* 
be  known,  if  any  of  them  fell  ill  before  the  feventh  day  ; 
Accordingly  orie  them  began  on  the  fecond  day,  much 
alter  the  fame  -manner  with  the  eldeft,  and  the  fmall  pox 

appeared. 
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appeared  on  the  third  day,  or  rather  an  univerfal  rednefs  all 
over  the  £kin,  interfpers’d  with  feveral  livid,  fpots  :  There 
were  none  of  thefe  fpots  near  the  places  of  infition,  which 
began  to  fwell  a  little^  as  ufual,  ’about  the  fourth  day,  and 
the  fmall  pox  rofe  a  little  more  about  thofe  places  than 
elfewhere  ;  but  nature  was  too  far  opprefs’d  with  the  vio¬ 
lence  of  the  difxemper,  and  tho’  this  girl  continued  longer 
than  her  brother,  and  was  not  fo  delirious  as  he  was,  yet  ihe 
died  on  the  feventh  day.  The- Dr.  did  not  reckon  this  child  in 
the  number  of  thofe  who  receiv’d  the  diftemper  by  inoculation  5 
tor,  he  thought  there  was  lufficient  realon  to  conclude,  that 
fhe  had  taken  the  infedion  before.  The  other  two  continued 
well  till  the  eighth  day,  when  they  both  fell  ill  together; 
The  Imall  pox  came  out  on  the  tenth  ,  of  a  very  good  fort, 
tho’  more  in  number  than  fome  others  had  ;  and  they  both  got 
very  eafily  over  the  diftemper,  without  any  indifpofition  after. 
It  was  obfervable,  that  the  elder  of  thefe  children,  about  the 
time  of  the  eruption,  had  feveral  fpots  that  appeared  on  him 
of  a  deep  red  colour,  very  much  like  thofe  of  the  other  two 
children,  which  afterwards  changed  in  them  to  purple  5  but 
when  the  fmall  pox  came  out,  thefe  fpots  grew  gradually  lefts, 
and  at  laft  quite  difappear’d.  The  other  child  when  very 
young  had  been  fubjeffc  to  convulfions  for  a  long  .time,  ‘and  it 
was  very  much  affiifted  therewith  from  the  time  that  the  fever 
came  on,  till  the  fmall  pox  appear’d. 

A  married  gentlewoman,  about  2 6  years  of  age,  got  very 
well  over  the  diftemper;  but  about  a  week  after,  ihe  was 
feis’d  with  a  very  great  coldnefs  and  fhivering,  which  were 
followed  by  a  burning  heat,  with  a  great  pain  and  diforder  in 
her  head,  which  continued  for  feveral  hours.  Some  time 
before  Ihe  had  an  intermitting  fever,  of  which  he  rook  this  to 
be  a  paroxyfm,  and  expected  its  return  ;  but  (he  felt  no  more 
of  it,  and  ever  after  continued  in  good  health. 

The  younger  of  her  two  fons,  who  were  both  inoculated  at 
the  fame  time,  got  over  the  diftemper  with  a  great  deal  of 
cafe,  the  Imall  pox  being  few,  and  the  fymptoms  very  fli olir  - 
but  the  elder,  a  boy  about  five  years  of  age,  far’d  quite  other- 
ways  :  The  fymptoms  before  the  eruption  were  more  than 
usually  fevere,  efpecially  the  vomiting ;  the  puftules  appear’d 
at  the  ufual  time,  but  more  numerous  than  ordinary,  and 
when  the  eruption  was  finifh’d,  the  fever  did  nor  ceafe,  as  it 
had  done  in  every  inftance  hut  this:  On  the  fifth  day  after  lie 
was  feis’d,;  the  fweihng  of  his  face  began,  which  was  followed 
.  Vql,  VII.  5  X  by 
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by  a  pain  and  fwelling  in  his  throat  and  a  falivation  which 
continuing  till  the  nth  day,  were  fucccded  by  a^feelhng  in, 
his  hands  and  feet,  the  ufual  fymptoras  of  the  diftinfi  fort, 

when  they  are  very  full  5  and  tho’  .the^  ,aPPearcd,  f?me  !“,tle: 
fisns  of  malignity;  yet  with  the  ule  ofblifteis  and  the  milder; 
cordials  and  alexipharmics,  the  puflules  rofe  very  large,  and 
every  thing  went  on  very  well ;  fo  that  he  got  over  the  diftem- 
per  without  any  danger,  but  with  much  more  pain  and  trouble 
than  any  of  the  reft  had  endur’d.  After  the  fmall  pox  were 
gone  off,  there  was  a  hard  fwelling  on  his  Ihoulder,  which 
disabled  him  for  fome  time  from  moving  his  arm,  but  by  thes 
ufe  of  fome  common  applications,  it  was  entirely  diicufied* 
The  only  child  they  had  in  this  family  before  thefe  died  of  the: 
fmall  pox,  of  a  malignant  fort,  and  jthis  boy  was  of  an  ill! 
habit,  and  had  feveral  dangerous  illneffes. 

One  of  the  thighs  of  a  girl  about  nine  months  old  after  fhe 
was  well  of  the  fmall  pox,  was  a  little  fwell’d,  which  wasi 
painful  to  her  for  fome  time,  and  made  her  unwilling  to  move: 
that  part  •  there  were  alfo  fome  fmall  tumours  in  the  groin  p 
but  thefe  went  off  in  a  few  days,  there  only  remaining  a  hard- 
nefs  about  the  knee,  which  alfo  difappear’d  in  a  ihort  time, 
without  coming  to  a  fuppuration,  and  the  child  was  reftored 
to  perfeff  health. 

A  girl  fix  years  of  age  got  very  eafily  over  the  diftemp'er; 
but  before  the  fmall  pox  were  gone,  there  was  a  little  tumourr 
on  the  mufcles  of  the  loins,  which  ripen’d  very  fpeedlly,  andl 
was  open’d  and  heal’d  up  in  a  very  fbort  time.  Her  lifter,  au 
young  woman  about  18,  had  alfo  a  fwelling  of  the  fame  kind 
in  her  leg,  but  it  lay  fomewhat  deeper,  and  gave  her  a  great 
deal  of  pain  for  three  or  four  days  5  afterwards  it  difeharged  as 
great  quantity  of  matter,  and  heal’d  without  any  farthers 
trouble. 

All  the  reft,  excepting  thofe  above-mentioned,  got  over: 
the  diftemper  without  any  manner  of  trouble  or  hazard  or  any', 
ill  confequence  afterwards:  Whether  thofe  flight  indiipofitions, 
which  fome  have  been  lubjeft  to  afterwards,  were  owing  to 
the  infition,  the  Dr.  could  not  determine:  But  he  pre- 
jfumes,  that  what  they  have  endur’d  in  the  courfe  of  the 
diftemper,  and  what  has  followed  after,  is  not  to  be  put  in  the 
balance  with  what  is  undergone  in  the  common  way,  by  thofe 
who  are  thought  to  come  off  very  well  $  and  if  this  method 
more  generally  practis’d,  it  is  probable  fome  means, 
out,  to  prevent  even  thefe  fubfequent  dif- 
-  orders  5 


were 


might  be  found 
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orders,  which  are  no  more  frequent,  nor  nearfo  bad,  as  thole 

which  follow  the  natural  fort.  ■ 

In  two  inftances  the  inoculation  had  no  erred:;  the  reaion 
of  which  in  one  was,  becaufe  the  child  had  had  the  fmali  pox 
before,  as  the  parents  believ’d;  but  the  diftemper  had  been  fo 
favourable,  as  to  leave  it  doubtful.  In  the  other  the  matter 
was  taken,  when  the  puftules  were  wither’d  and  almoft  gone, 
and  that  lirjy  moifture  which  they  contain’d,  the  Dr.  fuppofes 
had  loft  itff  virtue ;  the  boy,  on  whom  it  was  made  ufe  of, 
was  no  ways  affebled  ;  the  places  of  incifion  did  not  at  all  in* 
flame  or  lweff,  as  ufual,  nor  did  any  puftules  appear;  but 
about  a  month  after,  fie  was  fiez’d  with  the  diftemper  m  the 

ordinary  way,  and  did  very  well. 

Some  of  thofe  who  had  been  inoculated,  and  grown  up, 
have  afterwards  attended  others  in  the  fmali  pox ;  and  it  has 
often  happened,  that  in  familes  where  fome  children  have 
been  inoculated,  others  have  been  afterwards  ibis  d  in  tne 
natural  way,  and  they  have  lain  together  in  the  fame  bed  all 
the  time;  but  it  has  not  hitherto  been  found,  that  ever  any 
had  the  fame  diftemper  twice  ;  neither  is  there  any  reafon  to 
fuppofe  it  poftible,  there  being  no  obfervable^  difference  be¬ 
tween  the  natural  and  artificial  fort ;  but  only  tnat  in  the  latter 

the  puftules  are  commonly  fewer  in  number,  and  all  the  reft 

of  the  fym proms  in  the  fame  proportion  more  favourable ; 
There  is  one  obfervation  the  Dr.  has  made,  tho  he  would  not 
lay  any  great  ftrefs  upon  it ;  and  that  is,  that  in  families 
where  any  have  been  inoculated,  thofe  who  have  oeen  after¬ 
wards  feis’d,  never  had  an  ill  fort  of  fmall-pox,  but  always 
recover’d  very  well. 


A  farther  Account  of  inoculating  the  Small- pox;  by  the 
Same .  Phil.  Tranf.  N°  370.  p,  4 9- 


THE  hazard  in  this  method  is  very  inconfiderable,  and 
in  proportion  to  that  in  the  ordinary  way  by  accidental 
contagion,  fo  fmali,  that  it  ought  not  to  deter  any  body  from 
making  ufe  of  it. 

The  Dr.  in  order  to  fatisfy  himfelf  what  proportion  the 
number  of  thofe  that  die  of  the  fmall-pox  might  bear  to  the 
whole  number,  ieis’d  with  the  diftemper  in  the  natural  way* 
made  fome  enquiry,  as  follows. 

In  Halifax )  fince  the  beginning  of  the  winter  1721,  176  had 
the  fmall-pox,  out  of  which  43  died,  in  Rochdale  a  Imall 
neighbouring  market  town,  177  had  the  diftemper,  of  which 
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58  died.  In  Leeds  792  had  the  fmall-pox,  of  which  189  died* 
It  is  to  be  noted,  that  at  Halifax  the  lmall  pox  were  this  fea~ 
ion  more  favourable  than  ufual  $  and  in  Leeds  they  were  more 
mortal  than  ufual :  But  at  a  medium  in  thefe  three  towns, 
there  died  22  nearly  out  of  every  hundred,  which  is  above 
J-  parr  of  all  that  were  infefbed  in  the  natural  way. 

In  rhefe  accounts  the  Dr.  confines  himfelf  to  the  limits  of 
the  towns  $  the  numbers,  that  had  the  fmall-pox  in  the  country, 
round  about,  were  vaftly  greater 3  but  the  proportion  of  fuch 
as  died  is  much  the  fame.  He  made  enquiry  in  feverall 
country  villages  about  Halifax  j  in  fome  he  found  the  propor¬ 
tion  to  be  greater,  in  others  lels,  but  in  the  main  it  was  nearly 
the  fame. 


Obfervations  of  the  Variation  on  board  the  Royal  African; 
Pacquet,  in  the  Tear  1721 $  by  Capt.  Cornwall.  Phil, 
Tranf.  N°  371.  p.  55. 
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&  The  meridional  didance  is  reckoned  from  St.  jfago* 
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Month 
.  and  Year. 

Augufl  24 th 

1 72 

1 

Ditto 

26 

Ditto 

27 

Ditto 

28 

Ditto 

Septemb.  2d. 

Ditto 

5th 

Ditto 

6th 

Ditto 

17 

Ditto 

22 

Ditto 

87 

Ditto 

30 

Ottober  1  ft. 

Ditto 

3 

.Ditto 

5 

Ditto 

6 

Ditto 

7 

Latitudes. 

9° 

S'  Sou. 

I  I 

1 2 

S 

I  I 

34- 

s 

I  2 

32 

s 

*5 

4  6 

s 

16 

26 

s 

18 

4? 

s 

19 

47 

s 

28 

43 

s 

31 

33 

s 

33 

30 

s 

32 

40 

s 

32 

53 

s 

32 

3o 

s 

32 

28 

s 

3 1 

22 

s 

3d 

11 

s 

Meridional 

Diftance. 

Longitud. 

Variation. 

9° 

23' 

W 

9° 

25' 

W 

2° 

1*' 

E 

IO 

46 

w 

10 

50 

w 

4 

30 

29 

E 

1  I 

28 

W 

n 

4i 

w 

4 

E 

I  I 

3i 

W 

11 

43 

w 

4 

27 

E 

10 

53 

w 

1 1 

6 

w 

6 

IO 

E 

8 

25 

w 

8 

3° 

w 
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l6 

E 

9 

3i 

w 

9 

39 

w 

6 

17 

E 

9 

10 

w 

10 

0 

w 

8 

6 

E 

1 

7 

w. 

1 

9 

E 

5 

53 

,E 

3 

41 

Ei 

3 

56 
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4 

IO 

E 

1 1 

29 

E 

12 

57 

E 

0 

1 1 

W 

19 

6 

18 

E 

12 

1 

E 

3 

0 

w 

21 

E 

24 

59 

E 

5 

4  ^ 

w 

25 

33 

E 

30 

0 

E 

7 

47 

w 

30 

37 

E 

35 

52 

E 

8 

T- 

44 

W 

31 

40 

E 

37 

7 

E 

10 

57 

w 

3  2 

4 

E 

37 

47 

E 

It 

20 

w 
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Obfervations  on  the  coall  of  Africa. 


Month  and 
Year 

Latitudes. 

Meridional 

Pittance. 

Longitud. 

Variation. 

Ofiob.  i^th. 

26°  17' 

S 

35°  35'  E 

410  41'  E 

1 4° 

30'  W 

1721. 

Ditto  19 

19  4i 

S 

12 

22  w 

Ditto  21 

l7  4 

s 

14 

29  w 

Ditto  25 

13  56 

s 

14 

48  w 

'Novem. 

10  57 

s 

13 

II  w 

Ditto  7 

8  19 

s 

15 

14  w 

Ditto  29 

5  0 

s 

in  Cabenda-Bay 

14 

33  W 

From  Cabenda  to  London,  Meridional  Diftance  from 

thence 

Dscem.  ytb, 

3  25 

s 

11  38  W 

11  43  YV 

1 1 

32  W 

Ditto  14 

3  30 

s 

21  18  w 

21  24  W 

Ditto  20 

0  30 

s 

30  41  w 

30  46  W 

1 

c  W 

7a”h  'ft 

10  50 

N 

39  8  W 

39  16  w 

1 

1  E 

172* 

- 

Ditto  6 

17  13 

N 

43  21  W 

43  29  W 

1 

41  E 

Remarks  on  an  Experiment ,  whereby  it  has  been  attempted 
to  jhew  the  falfity  of  the  common  Opinion ,  in  relation  to  the 
Force  of  Bodies  in  Motion 5  by  Dr.  Pemberton.  PhiL 
Tranf.  3Si°  371*  p.  57. 

DR.  ‘Pemberton*,  perufing  the  learned  Polenus's  t rap:  de 
Caftellis,  found  feveral  curious  experiments  therein  3 
among  which  he  reckons  that  of  letting  globes  of  equal  mag¬ 
nitude,  but  of  different  weights,  fall  upon  a  yielding  iubftance, 
as  tallow,  wax,  clay,  &c.  from  heights  reciprocally  propor¬ 
tional  to  the  weights  of  the  globes.  This  experiment,  being 
brought  on  purpole  to  overturn  one  of  the  tirfh  principles, 
eltablifhed  in  natural  philofophy,  the  Dr.  can  by  no  means  ad¬ 
mit  of  the  deduction  drawn  from  .it,  viz.  that  becaufe  the 
globes  make  in  this  experiment  equal  impreflions  in  the  yield¬ 
ing  fubftance,  therefore,  they  llrike  upon  it  with  equal  force  - 
whereby  it  is  attempted  to  prove  the  affertion  of  M.  Leibnitz * 
that  the  force  of  the  lame  body  in  defending  is  proportional 
to  the  height  from  whence  it  falls  5  or  in  all  motion,  propor¬ 
tional  to  the  fquare  of  the  velocity,  and  not  proportional  to 
the  velocity  itfelf,  as  is  commonly  taught.  On  the  contrary, 
the  Dr,  thinks,  that  this  very  experiment  proves  the  great  un- 
teafon^blenefs  of  M.  Leibnitz's  notion. 


It 
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It  is  furprifing,  that  lb  careful  a  writer,  as  i Polenus  appear 
to  be,  from  the  accuracy  with  which  he  delivers  his  experi 
mcnxsy  fhould  not  rather  fufpe&  his  reafoning^  in  an  intricate 
cafe,  than  thus  contradifi:  a  principle  in  philoiophy,  that  hae 
been  dire&ly  proved  by  a  multitude  of  experiments,  in  par 
titular,  by  thofe  Sir  I/aac  Newton  recommends  for  that  pur- 
pofe  Princip.  P hilof  Nat.p.  19.  and  that  is,  moreover,  abun¬ 
dantly  eftablifhed,  by  its  exad  agreement  with  all  observa¬ 
tions  5  as  being  the  principle  upon  which  all  appearances,  hi¬ 
therto  obferved  in  the  motion  of  bodies,  are  accounted  for  by 
juft  and  undeniable  arguments  5  and  we  fhall  find  upon  en¬ 
quiry,  that  the  prefent  cafe  comes  alfo  under  the  fame  rule. 

As  the  ufe  of  experiments  in  Natural  Philofophy  is  to  dif- 
cover  the  caufes  of  things,  by  exhibiting  more  fimple  effe£h; 
of  thofe  caufes,  than  occur  in  the  ordinary  courfe  of  nature 
So  for  this  end  it  is  neceffary,  that  our  argumentation  upon  ex¬ 
periments  be  perfeffly  juft,  otherways  they  may  lead  us  into > 
errors.  The  firft  thing,  neceffary  for  making  right  deduffions? 
from  an  experiment,  is  to  determine  the  proper  ufe  thereof  $ , 
which,  in  the  experiment  before  us,  the  Dr.  thinks  is  not 
rightly  underftood.  Certainly  this  experiment  of  Polenus  is 
much  more  adapted  to  inform  us  of  the  law,  by  which  thefe 
yielding  fubftances  renft  the  motion  of  bodies  ftriking  upon 
them,  than  to  (hew  the  forces  with  which  bodies  ftrike  5  for, 
whatever  thofe  forces  be,  the  efFefb  muft  be  very  different, 
according  to  the  difference  there  may  be  in  the  rule,  obferved 
by  fuch  refiftance. 

Now  this  experiment  fhews,  that  if  two  globes  in  motion 
bear  againft  equal  portions  of  the  yielding  lubftance,  the  op- 
pofition,  that  fubftance  makes  to  the  motion  of  the  globes, 
will  be  the  fame  in  both,  however  different  the  velocities  be, 
with  which  they  move.  This  the  Dr.  demonftrates  as  fol¬ 
lows. 

Let  A  and  B  be  two  globes  of  equal  magnitude  but  of  diffe¬ 
rent  weights,  which  are  equally  immerfed  into  a  yielding  fub¬ 
ftance  :  Suppofe  the  velocities  with  which  they  move  in  their 
prefent  fttuation,  to  be  reciprocally  in  the  fubduplicate  ratio 
of  the  weights  of  the  globes  5  that  is,  let  the  ratio  of  the 
weight  of  the  globe  A  to  the  weight  of  the  globe  B,  be  dupli¬ 
cate  of  the  ratio  of  the  velocity  of  the  globe  B,  to  the  velo¬ 
city  of  .the.  globe  A  :  Since  therefore  the  ratio  of  the  quantity 
of  motion  in  the  globe  A,  or  of  the  force  with  which  it  moves, 
to  the  quantity  of  motion  in  the  globe  B,  or  to  the  force  with 
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which  that  globe  moves,  is  compounded  of  the  ratio  of  the 
weight  of  the  globe  A  to  the  weight  of  the  globe  B  and  of 
the  ratio  of  the  velocity  of  the  globe  A  to  the  velocity  of  the 
other  globe  B  5  the  force,  with  which  the  globe  A  moves,  is  to 
the  force  with  which  the  globe  B  moves,  as  the  velocity  of  this 
globe  B  to  the  velocity  of  the  other  globe  A.  But  if  the  fame 
oppofidon  be  made  to  the  motion  of  the  globes,  when  they 
bear  upon  equal  portions  of  the  yielding  fubftance,  the  efifeA 
of  that  oppofidon,  while  the  globes  enter  farther  into  the  fub¬ 
ftance  by  equal  fpaces,  will  be  proportional  to  the  time,  in 
which  the  globes  are  moving  thofe  fpaces,  or  in  which  the  op- 
portion  is  made,  if  we  confider  thofe  fpaces  while  nafcent,  or 
in  their  firft  origin  5  the  effe&  therefore  of  this  oppoiition  will 
be  reciprocally  proportional  to  the  velocity  of  each  globe  9 
namely,  the  momentaneous  lofs  of  force  in  the  globe  A  will 
be  to  the  momentaneous  lofs  of  force  in  the  globe  B,  as  the 
velocity  of  the  globe  B  to  the  velocity  of  the  globe  A  5  and 
the  whole  force  of  the  globe  A  has  been  found  to  bear  the 
fame  ratio  to  the  whole  force  of  the  globe  confequently 
thefe  globes,  while  they  penetrate  equal  fpaces  into  the  fub- 
flance,  lofe  parts  of  their  force,  that  bear  the  fame  proportion 
to  the  whole  $  and  therefore,  if  their  velocities  be  at  any 
time  reciprocally  in  the  fubduplicate  ratio  of  their  weights  5 
fo  that  the  forces  or  degrees  of  motion,  with  which  they  move, 
be  reciprocally  proportional  to  their  velocities,  the  forces  with 
which  they  prefs,  into  the  yielding  fubftance,  at  equal  inden¬ 
tures,  made  in  the  fubftance,  will  continue  in  the  fame  pro¬ 
portion  5  and  therefore,  upon  the  theory  of  refiftance  here 
fuppofed,  when  the  whole  force  and  motion  of  both  thefe 
globes  is  entirely  loft,  they  will  be  plunged  into  the  fubftance, 
at  equal  depths. 

blow  whereas  in  the  experiment  of  cPolenti$,  the  globes  fab 
ling  from  heights  reciprocally  proportional  to  their  weighty 
ftrike  upon  the  yielding  fubftance  with  velocities  reciprocally 
in  the  fubduplicate  ratio  of  their  weights,  and  the  effect  is  in 
all  cafes  found  to  be  what  is  here  deduced  from  this  theory  of 
refiftance,  it  is  a  fufftcient  confirmation  of  the  truth  of  this 
theory. 

Only  here  the  Dr.  fuppofes  the  globes  to  be  flopped  by  the 
whole  refiftance  of  the  fubftance  they  move  againft  5  tho:’ 
ftd&ly  fpeaking,  they  are  flopped  only  by  the  excels  of  that 
refiftance  above  the  adlion  of  gravity  upon  them  :  But  he  neg¬ 
lects  the  confideration  of  the  achon  of  gravity,  that  being  but 
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fmall  ir)  proportion  to  the  refittance,  as  will  appear  from  thd: 
globes  being  much  more  fpeedily  flopped  by  this  refinance, 
than  they  would  be  by  the  aflion  of  gravity,  if  its  force  were 
applied  upwards 5  for,  by  that  force  alone,  the  globes  would' 
not  be  flopped,  till  they  had  gone  over  lpaces,  equal  to  the 
heights  above  the  refitting  iubftance,  from  whence  they  fell  $; 
which  heights  bear  a  great  proportion  to  the  depths  into  which 
the  globes  in  this  experiment  are  immerfed  in  the  yielding 
fubttance,  as  he  found  upon  trial. 

Thus,  the  Dr.  takes  it,  the  difficulties  attending  this  expe¬ 
riment  may  be  removed  :  But  as  M.  Leibnitz's  opinion  is  de¬ 
duced  from  it  by  means  of  this  axiom,  that  effe&s  are  propor¬ 
tional  to  their  caufes;  fo  that  here  the  effefls  being  thought 
the  fame,  the  caufes  are  concluded  to  be  fo  likewife  $  the  Dr. 
mentions  an  experiment,  where  this  axiom  may  be  more  juftly 
applied,  than  it  can  be  in  the  prelent  cafe,  from  which  expe¬ 
riment  the  received  opinion  may  be  proved  :  This  experiment 
is  mentioned  by  Tolenus  from  Merfennus*  tho’  tried  by  him 
fomewhat  rudely  5  but  has  been  often  fince  made  in  the  follow- 
ing  manner  $  a  weight  is  fufpended  atone  end  of  the  beam  of 
a  balance,  and  from  a  proper  height  is  let  fall  upon  the  other 
end  of  the  beam  another  weight,  which  by  Unking  thereon 
ill  all  rails  the  end,  to  which  the  weight  is  iufpended,  to  fuch 
a  height,  as  is  jutt  fufficient  to  let  free  a  certain  fpring  •  if 
then  a  different  weight  be  hung  in  the  room  of  the  former,  the 
height  from  which  the  falling  weight  mutt  defcend,  in  order  to 
raife  the  extremity  of  the  balance,  to  which  this  other  weight 
is  fufpendect,  to  the  fame  height  as  before,  that  is,  high  enough 
to  fer  the  aforefaid  fpring  at  liberty,  is  found  to  be  fuch,  that 
the  velocity,  with  which  the  falling  weight  ttrikes  upon  the 
balance,  in  this  latter  cafe,  will  be  to  its  former  velocity,  as 
the  latter  weight  to  the  former,  vide  Gravefande* s  PbyfiCo 
Llem.  lom.  I.  p.  59.  excepting  only,  that  agreeably  ta  what 
JMerfennus  himlelf  remarked,  when  the  weight  defcends  from 
confiderable  heights,  an  altitude,  fomewhat  greater  than  this 
rule  implies,  is  required  to  raife  the  other  weight,  as  much  as 
is  defired  :  But  whether  the  bending  of  the  arm  of  the  ba¬ 
lance,  when  a <fled  upon  with  a  confiderable  force,  or  whether 
any  increafe  of  fridion  m  this  cafe,  occafion  the  irregularity 
here  mentioned,  we  need  not  ttridiy  enquire  5  for,  this  irre^ 
gularity  is  ttill  Ids  reconcileable  with  the  new  opinion  than  the 
regular  etteds  of  the  experiment.  Hence,  therefore,  we  may 
fee,  that  the  very  method  of  realbning,  which  being  applied 
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moneaufly,  is  fuppofed  to  prove  M.  Leibnitz's  fentiment  con¬ 
cerning  the  force  of  bodies  in  motion,  will,  when  juftly  uftd,  con¬ 
firm  the  other  opinion  in  relation  to  that  matter. 

That  the  very  experiment  of  Tolenus  is  not  only  reconcileahle 
to  the  common  dodfrine  of  motion*  as  the  Dr.  has  now  demon* 
ftrated  5  but  even  that  it  does  itfelf  make  man i felt  the  great  un* 
reafonablenels,  if  not  the  abfolute  abfurdity  of  M.  Leibnitz  s 
opinion,  he  proves,  as  follows. 

If  two  globes  as  A  and  B,  of  equal  magnitude,  but  different 
weights,  linking  on  a  yielding  fubftance,  with  equal  force,  in 
every  cafe  lole  all  their  motion  at  equal  depths  ;  it  is  neceffaryj 
that  at  all  times,  during  their  motion,  they  lole  equal  degrees  of 
force,  when  they  bear  upon  equal  portions  of  the  fubftance,  in 
entering  equal  fpaces  thereof.  This' will  be  ealily  feen  from  what 
has  been  laid  before.  Now,  whereas  M.  Leibnitz  fuppofes  the 
power  of  gravity  to  give  to  the  fame  falling  body  degrees  of 
force,  proportional  to  the  height  from  whence"  it  falls,  according 
to  his  opinion*  bv  the  power  of  gravity,  equal  degrees  of  force 
are  added  in  the  defcent  of  the  lame  body  thro’  equal  fpaces  5 
and  in  different  bodies,  defending  thro’  equal  fpaces,  the  de¬ 
grees  of  force  added  will  be  as  the  quantity  of  matter,  or  as  the 
weight  of  each  body.  Therefore  while  the  globes  A  and  B  pe¬ 
netrate  equal  nafcent  fpaces  into  the  yielding  fubftance,  by  the 
adfion  of  gravity*  were  not  that  a&ion  overcome  by  the  red  fiance 
of  that  fubftance,  additional  degrees  of  force  would  be  commu¬ 
nicated  in  fuch  proportion,  that  the  force  added  to  the  globe  A* 
would  be  to  the  force  added  to  the  globe  B,  as-  the  weight  of  the 
globe  A,  to  the  weight  of  the  globe  B,  or  in  the  duplicate  ratio 
of  the  velocity  of  the  globe  B,  to  the  velocity  of  the  globe  A. 
But  lines  the  globes  lole  the  fame  degrees  of  force  in  entering 
equal  nafcent  Ipaces  into  the  yielding  fubftance,  the  effect  of  the 
oppofition  made  by  this  fubftance  to  the  motion  of  the  globes, 
during  the  time  of  their  palling  thro’  fuch  nafcent  fpaces,  will  be 
both  the  taking  from  them  that  fame  degree  of  force,  and  more¬ 
over  the  additional  force,  which  would  othcrways  have  been  given 
them  by  their  own  gravity :  But  farther,  the  oppofition  made  t6 
the  motion  of  the  globe  A  to  the  oppofition  made  io  the  motion 
of  the  globe  B,  will  be  in  the  ratio  compounded  of  the  ratio  of 
the  effeSof  the  oppofition,  the  fubftance  makes  to  the  motion  of 
t]ie  globe  A,  to  the  effdftof  the  oppofition,  the  fubftance  makes 
tip  the  motion  of  the  globe  B,  and  of  the  ratio  of  the  time,  in 
which  the  oppofition  is  made  againft:  the  latter  globe,  to  the 
time  in' which  it  is  made  againft  the  former  5  which  latter  ratio 
'  Vol.  VII.  5  Z  is 
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is  the  fame  with  the  ratio  of  the  velocity  of  the  globe  A  to  the 
velocity  of  the  globe  B.  But  fince  it  is  fhewn,  that  the  effect  q 
the  oppofition  made  by  the  yielding  fubftancc  to  thele  globes  it 
twofold  5  and  that  one  part  of  the  efiidl;  of  the  oppofition  made 
to  the  motion  of  the  globe  A  is  equal  to  one  part  of  the  effecl 
or  the  oppofition,  made  to  the  motion  of  the  globe  B5  and 
that  another  part  of  the  effefl:  of  the  oppofition  made  to.* 
the  motion  of  the  globe  A,  to  another  part  of  the  eifedf  of 
the  oppofition  made  to  the  motion  of  the  globe  B,  is  in  the. 
duplicate  ratio  of  the  velocity  of  the  globe  B,  to  the  velocity  of 
the  globe  A  5  one  part  of  the  oppofition  itfelf  made  to  the  mo¬ 
tion  of  the  globe  A  will  be  to  one  part  of  the  oppofition  againft 
the  motion  of  the  globe  B,  as  the  velocity  of  the  globe  A,  to  the: 
velocity  of  the  globe  B  5  and  another  part  of  the  oppofition  to 
the  motion  of  the  globe  A,  to  another  part  of  the  oppofition  to 
the  motion  of  the  globe  B,  will  be  as  the  velocity  of  the  globe  B 
to  the  velocity  of  the  globe  A :  So  that  when  the  globes  bean 
upon  equal  portions  of  the  yielding  iubftance,  the  oppofition  to; 
their  motion  will  be  in  part  as  the  velocity  of  the  globes  -  and 
m  part  reciprocally  as  their  velocity.  Hence  becaule  the  refill¬ 
ing  fubftance  H  of  an  uniform  texture,  the  oppofition  to  the  mo¬ 
tion  of  either  of  the  globes  in  its  prefent  fituation,  and  when 
moving  with  its  prefent  velocity,  will  be  to  the  oppofition  % 
would  meet  with  in  the  fame  fituation,  if  it  moved  with  anr 
other  velocity,  partly  as  the  prefent  velocity  to  that  other  velo~ 
city,  and  partly  as  that  other  velocity  to  the  prefent.  But  by  that* 
part  of  the  oppofition  made  agaitift  the  motion  of  the  globe 
which  is  dirCdfly  as  the  velocity,1  the  globe  can  never  be  wholly! 
flopped;  for,  upon  the  Bopping  of  the  globe,  that  part  of  the- 
oppofition  to  its  motion  will  iikewife  totally  ceafe  5  and  confe- 
qnenrJy,  the  weight  of  the  globe  will  carry  it  farther  down,  un- 
Jc;s  the  other  part  of  the  oppofition  againft  its  motion  prevent  it: 
.But, .netther  can  this  fatter  part  of  the  oppofition  made  to  its 
motion  be  ever  great  enough  to  flop  the  globe ;  for,  the  degree  of 
this  oppofition  being  reciprocally  as  the  velocity  of  the  dote 
when  the  motion  of  the  globe  is  entirely  taken  away,  it  will  be¬ 
come  infinitely  greater  than  at  any  time,  while  the  globe  is  in  ' 
motion  ;  fo  that  when  the  globe  fhould  be  flopped  by  this  part  of 
theorFo£,1Cn  ma„e  to  its  motion,  the  oppofition  to  the  motion 
of  the  glooe  will  become  infinitely  great;  tnfomuch,  that  .wife-'* 
gree  of  force  whatever  could  be  able  to  impel  the  globe  farther 
jnto  the  iubftance  $  but  this  can  never  happen  :  Befides,  it  is  not 
necefiary  to  apply  any  inch  refined  argument  againft  this  natt  yC 
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the  refinance}  it  would  be  alone  iufficient  to  confide*,  how  un- 
reasonable  a  luppofition  it  is,  that  a  reddance  Ihould  increuie, 
when  the  velocity  of  the  redded  body  decreales. 

Thus  may  this  experiment  be  made  ufe  of  to  invalidate  that 
very  opinion  it  is  brought  to  Support  :  But  another  uSe  may 
likeWife  be  made  thereof;  for  it  will  Serve  to  illuftrate  what 
the  great  Sir  Jjaac  Newton  has  more  than  once  hinted,  viz. 
that  the  reddance  of  fluids,  aridng  from  the  tenacity  of  their 
parts,  decreafes  in  a  led  proportion  than  the  velocity  of  the 
redded  body  does,  vide  cPbilof.  Nat.  Prin.  Math.  Prop. 
52.  kb.  2.  in  Sobol.  Optics  6)u,  28.  p.  339,  340.  for,  as  this 
reddance  bears  a  great  analogy  to  the  reddance  of  the  yield¬ 
ing  lubftances  here  treated  of$  fo  it  is  found,  that  the  redf- 
fance  of  thefe  fubdances  does  not  much  depend  upon  the  velo¬ 
city  of  the  body,  againft  which  the  reddance  is  applied. 

And  thus  we  may  fee,  how  all  experience  conipires  in  con¬ 
firming  and  fetting  forth  that  fbupendious  force  of  reafoning, 
which  has  enabled  our  great  philofopher  mod  furprifingly  to 
fearch  out  and  didinguifh  the  fprings  of  natural  operations  3 
a  work  infinitely  more  difficult  to  accomplifh  than  even  the 
great  improvements  he  has  made  in  pure  mathematics,  which 
were  previoufly  neceflary  in  order  to  his  fucceeding  in  his  re¬ 
searches  into  the  knowledge  of  nature  3  for,  in  this  lad  purfuit 
he  has  given  proof,  not  only  of  a  more  unbounded  inventior, 
than  is  required  in  the  fubtiled:  geometrical  fpeculations  3  but 
has  alfo  there  difeoverd  the  greated  difeernment  and  mod: 
con fum mate  judgment :  Since  in  his  philofophicai  writings,  he 
has  never  been  once  impos’d  on  by  an  hypotheds,  nor  by  any 
other  of  the  various  fallacies,  which  my  Lord  Bacon  in  his 
Novum  Organon  has  reckoned  up  as  the  caufes,  that  had  hin¬ 
der’d  the  improvement  of  the  true  philofophy. 

Another  very  curious  and  weighty  argument  to  confirm  Sir 
Ifaac  Newton  s  fentimentsin  relation  to  the  reddance  of  fluids, 
is  as  follows. 

Suppofe  pieces  of  fine  filk  or  the  like  thin  fubdances,  ex¬ 
tended  in  parallel  planes  and  fixtat  fmall  didances  from  each 
other  3  then  fuppofe  a  globe  to  drike  perpendicularly  againfl 
the  middle  of  the  outermofl  of  the  dlks,  and  by  breaking 
thro’  them  tolofe  part  of  its  motion;  If  the  pieces  of  filk  be 
of  equal  drength,  the  lame  degree  of  force  will  be  requifite 
to  break  each  of  them  3  but  the  time  in  which  each  piece  of 
filk  redds,  will  be  fo  much  Ihorter,  as  the  globe  is  fwifter’ 
and  the  lols  of  morion  in  the  globe,  confequent  upon  its, 
breaking  thro’  each  dlk,  and  furmounting  the  reddance 
■  L  2  thereof 
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thereof,'  will  be  proportional  to  the  time,  in  which  the  filk 
oppoies  itfelf  to  the  motion  of  the  globe  :  Infomuch  that  the 
globe  by  the  refiftance  of  any  one  piece  of  filk  will  lofe  to 
roach  iefs  of  its  motion,  as  it  is  fwifter.  Bat  on  the  other 
hand,  by  how  much  fwifter  the  globe  moves,  fo  many  more 
of  the  filks  it  will  break  thro’  in  a  given  time  :  Whence  the 
number  of  the  filks  which  oppofe  themfelyes  to  the  motion  of 
the  globe  in  a  given  time,  being  reciprocally  proportional  to 
the  effeff  of  each  lillc  upon  the  globe,  the  refiftance  made  to 
the  globe  by  theie  filks,  or  the  lofsof  motion  the  globe  under¬ 
goes  by  them  in  a  given  time,  will  be  always  the  fame. 

Nov/  if  the  tenacity  of  the  parts  of  fluids  obferve  the  fame: 
rule,  as  the  cohefion  of  the  parts  of  thefe  lilks 5  namely,  that 
a  certain  degree  of  force  is  required  to  feparate  and  difunite 
the  adhering  particles,  the  refiftance  arifing  from  the  tenacity; 
of  fluids  muft  obferve  the  fame  rule,  as  the  refiftance  of  the. 
filks  ^  and  therefore  in  a  given  time  the  lofs  of  motion  a  body 
Undergoes  in  a  fluid  by  the  tenacity  of  its  parts,  will  in  alii 
degrees  of  velocity  be  the  fame  ;  or  in  a  word,  that  part  of 
the  refiftance  of  fluids,  which  arife  from  the  cohefion  of  their 
parts,  will  be  uniform. 


An  Account  of  the  Falls  of  the  River  Niagara,  taken  at 
Albany  Off.  10.  1721.  from  M.  Bora  flaw,  a  Native  oj 
Canada 5  by  Air.  Dudley.  Phil.  Tranf.  N°  371.  p.  69. 


T  H  E  tails  of  Niagara  are  a  mighty  ledge  or  precipice  ol 
folid  rock,  that  lies  a-crols  the  whole  breadth  of  the- 
river  (a  little  before  it  empties  itfelf  into  or  forms  the  lake 
Ontario)  and  very  fteep. 

M.  Roraffavo  lays,  that  in  fpring,  1722,  the  Governor  of 
Canada  order’d  his  own  fon  with  three  other  officers  to  Purvey. 
Niagara  and  take  the  exaff  height  of  the  cataraff,  which* 
they  accordingly  did  with  a  ftone  of  half  a  hundred  weight 
and  a  large  cod-line,  and  found  it  upon  a  perpendicular  no| 
more  than  vingt  et  fix  bras. 

I  nis  account  differs  from  that  F,  Hennepin  has  given  the 
world  of  that  cataraff;  for,  he  makes  it  100  fathoms  3 v  and 
pur  modern  maps  from  him,  (as  Mr.  Dudley  fuppofes)  mark 
it  at  600  foot  $  but  he  believes  Hennepin  never  meafbred  it, 
and  there  is  no  gueffing  at  iuch  things. 

^Upon  Mi%  ‘Dudley's  obj effing  Hennepin's  account  of  thofe 
fails  ro  M,  Sorajfaw,  he  replied  y  that  accordingly  every  body 
had  depended  upon  it  as  right  till  that  late  lurvey.  Upon 
farther  convention  he  acknowledged, -  that  below  the  -cataradi 
•  fori 
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for  a  confiderable  way,  there  were  a  great  many  fmall  ledges 
or  flairs  crofs  the  river,  that  lower’d  it  fiill  more  and  more, 
till  you  come  to  a  level  :  So  that  if  all  the  defcents  be  put 
together,  he  does  not  know  but  the  difference  of  the  water 
above  the  fails,  and  the  level  below  may  come  up  to  F.  Henne¬ 
pin's  account  $  but  the  cataraft,  properly  fo  call’d,  is,  upon  the 
perpendicular,  no  more  than  26  fathoms  or  1 56  foot,  which 
is  a  prodigious  thing,  and  what  the  world  cannot  parallel, 
confidering  the  greatnels  of  the  river  $  for,  it  is  near  5  of  an 
Englift  mile  broad,  and  very  deep  tfater. 

It  has  been  alledged,  that  the  catarad  makes  fuch  a  pro-  • 
digious  noife,  that  people  cannot  hear  each  other  lpeak,  at 
fome  miles  diftance  5  but  M.  EoraJJaw  affirms,  that  you  may 
converfe  together  clofe  by  if. 

It  has  been  pofitively  afferted,  that  the  fhoot  of  the  river, 
when  it  comes  to  the  precipice,  was  with  fuch  a  mighty  force, 
that  men  and  horfe  might  go  under  the  body  of  the  river 
without  being  wet  ^  this  M.  (Boraffaw  utterly  denies,  and  fays 
the  water  falls  in  a  manner  right  down. 

What  M.  cBoraJJaw  farther  obferv’d  was,  that  the  mill  or 
fiower  (la  brume )  which  the  falls  occafion,  is  fo  extraordinary, 
as  to  be  feen  at  five  leagues  difiance,  and  rife  as  high  as  the 
common  clouds:  In  this  brume  or  cloud,  when  the  iun  Ihines, 
there  is  always  a  glorious  rainbow. 

The  river  itfelf,  which  is  there  call’d  the  Niagra ,  is  much 
narrower  at  the  falls  than  either  above  or  below ;  and  from 
below  there  is  no  coming  nearer  the  falls  by  water  than  about 
fix  Englijh  miles,  the  torrent  is  fo  rapid  and  withal  fuch  ter¬ 
rible  whirl-pools. 

M.  Soraffaw  confirms  F.  Hennepin's  and  M ,  Kellug's 
account  of  the  large  trouts  of  thofe  lakes,  and  he  affirm’d 
there  was  one  taken,  that  weigh’d  86  pounds,  wnich  Mr.  jOitd* 
lev  is  the  more  apt  to  believe  upon  the  general  rule,  viz.  that 
fifh  are  according  to  the  waters:  To  confirm  which,  a  minif- 
ter  affirm’d,  that  he  faw  a  pike  taken  in  Canada  river  and 
carried  upon  a  pole  between  two  men,  that  meafur’d  five  foot 
10  inches  in  length,  and  proportionably  large. 

Mr.  (Dudley  law  a  cataradl,  three  leagues  above  Hlbana  in 
,  the  province  of  Hew  Tork>  upon  ScheneBada  river,  call’d  the 
Cohoes ,  not  above  40  or  50  foot  perpendicular:  From  thefe 
falls  there  alfo  arifes  a  mifiy  cloud,  which  defeends  like  final! 
rain,  and  when  the  fun  fhines,  yields  a  beautiful  fmall  rain¬ 
bow,  that  moves  as  you  move,  according  to  the  angle  ofvifion* 
The  river  at  the  Cohoes  is  from  40  to  50  rods  broad  5  but  then 

it 
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it  is  very  /hallow  water;  and  he  was  told,  that  in  a  dry  feaibn, 
the  whole  river  runs  in  a  channel  of  no  more  than  15  foot  wide. 

In  his  journey  to  Albany,  20  miles  to  the  eaft  ward  ol-  Hutifon\. 
river,  near  the  middle  of  a  long  rifing  hill,  Mr.  ‘Dudley  met: 
with  a  brifk  noify  brook,  fufficient  to  turn  a  water-mill,  and' 
having  obferv’d  nothing  of  it  at  the  beginning  of  the  hill,  he 
turn’d  about  and  followed  the  courfe  of  the  brook,  till  at 


length  he  found  it  come  to  an  end,  being  ahforbed  and  finking 
into  the  ground ;  either  running  thro*  fubterraneous  paffages, , 
or  foak’d  up  by  the  fand;  and  tho’  it  be  common  in  other  parts, 
of  the  world  for  brooks  and  even  rivers  to  be  thus  loft;  yet 
this  is  the  firft  of  the  fort,  he  ever  heard  of  or  met  with  *  in  1 
this  country. 


An  Account  of  the  Mufcular  Fibres  in  fever al  Animals, , 
and  the  Magnetic  Quality  acquir'd  by  Iron ,  upon  ft  an  ding 
for  a  long  cJjme  in  the  fame  F  0 fit  ion ;  by  M.  Leewenhoeck, 
Phil.  Tranf.  N°  571.  p.  72.  ytya&a 


M  Leewenhoeck. ,  upon  viewing  a  portion  of  the  fiefii  of  a 
•  fat  ox,  as  likewife  the  mufcular  fibres  of  a  cod-fifl 


and  of  a  pearch,  that  were  cut  tranfverfely,  could  very  dif- 
tindlly  obferve  the  great  number  of  fmall  veffels,  that  ran 
along  the  length  of  each  fibre;  and  he  has  feen  the  fame  in 
the  mufcular  fibres,  taken  from  the  hinder  leg  of  a  nioufe,  and 
cut  thro’ tranfverfely.  >  btollaofl 

M.  Lee-wen hoeck  had  /landing  before  a  microfcope  feme  of 
the  mufcular  fibres  of  a  fat  ox,  together  with-  thofe  of  a  moufe. 
lying  by  them,  in  order  to  have  as  many  eye-witneffes  as  po/ll- 
ble  of  their  being  of  the  fame  fize  in  thofe  two  animals;  and 
he  uled  the  fame  method  in  fuch  other  of  his  obfervations, 
as  were  likely  to  appear  incredible,  letting  the  objefl  lie 
before  the  microfcope  day  after  day,  and  fometimes  for  whole 
years  together,  till  it  was"  eaten  up  bv  infedb. 

As  to  the  fmall  fibrils,  mentioned!  in  a  former  franfaBion, 
that  help  to  fufpend  the  tefies ,  it  is  to  be  obferv’d,  that  each 
of  them  corJ/ts  of  exceeding  /mall  veffels,  which  run  parallel 
to  its  length.  has 

M.  Leewenhoeck  had  likewife  before  his  microfcope,  a  fmall 
portion  of  an  ox’s  bone,  in  which  might  plainly  be  oblerv’d, 
the  veffels  which  proceed  from  the  bone  and  compote  what  is 
call’d  the  periofteum ,  as  likewife  the  openings  of  thefe  veffels  • 
the  reafon  of  whofe  appearing  fo  plainly  is,  as  he  fuppofes* 
bsckufe  they  are  fill’d  with  the  medullary  oil. 


The 
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The  iron  crofs,  which  is  fuppos’d  to  have  flood  upon  the 
fleeple  of  the  new  church  at  jjslft  about  200  years,  having 
been  taken  down  to  be  repair’d,  and  M.  Leewenhoeck  being 
inform’d  by  a  certain  foreign  gentleman,  that  a  piece  of  iron, 
that  has  flood  for  a  long  time  in  one  pofition,  would  thereby 
acquire  a  magnetic  quality,  he  procur’d  a  bit  of  that  crofs, 
of  about  a  fpan  long  and  a  quarter  of  an  inch  thick,  which  he 
applied  both  to  a  working  needle  and  the  needle  of  the  com- 
pais,  but  without  any  efFe£l  upon  either. 

Some  time  after,  M.  Lcevcenhocck  had  brought  him  fhme 
other  pieces,  looking  like  rufty  iron,  that  had  been  broke  ofF 
from  the  bottom  of  thefaid  crofs,  where  it  had  been  faftened 
by  four  crols  pieces,  bound  down  with  iron,  to  an  ereft  piece 
of  timber  nine  inches  Iquare,  and  cover’d  with  lead  in  fuch  a 
manner  as  no  wet  could  get  to  it. 

This  Teeming  rufty  iron  would  take  up  feveral  needles 
hanging  by  each  other5  and  it  appear’d  to  have  a  ftronger 
magnetic  virtue  than  two  loadftones,  he  had  then  in  his 
cuftody,  and  fo  hard  that  no  file  would  touch  it. 

M.  Leewenhoeck  gave  one  of  the  largeft  pieces  to  a  knife- 
grinder,  to  grind,  who  was  a  long  time  about  it,  and  com¬ 
plain’d  that  it  was  harder  than  fteel. 

^The  Method  of  bending  Planks  in  his  Majefys  Tards  at 
Deptford,  15c.  by  a  Sand-heat ,  invented  by  Capt.  Cum¬ 
berland 5  by  Mr.  Cay.  Phil.  Tranf.  N°  371.  p.  75. 

TH  E  place,  where  the  planks  lie  to  be  foftened  in  the 
ftove,  is  between  two  brick  walls,  of  fuch  a  length, 
height  and  diftance  from  each  other,  as  is  fufticient  to  admit 
the  largeft  or  to  hold  a  good  number  of  the  fmallcr  fort;  the 
bottom  is  of  thick  iron  plates,  fupported  by  flrong  bars ; 
under  the  middle  of  which  are  two  fire-places,  whole  flews 
carry  the  fame  towards  the  ends. 

The  planks  are  laid  in  fand;  the  loweft  about  fix  or  eight 
inches  above  the  iron  plates '5  they  are  well  cover’d  with  the 
fand  and  boards  laid  over  all  to  keep  in  the  heat  •  the  fand  is 
moiftened  with  warm  water  (for  which  purpofe  they  have  a. 
cauldron  adjoining  to  the  ftove)  and  if  the  timber  be  large 
and  intended  to  be  very  much  bent,  lb  that  it  muft  lie  long  in 
the  ftove,  they  water  the  fand  again,  once  in  eight  or  ten 
hours.  When  it  is  judged  to  be  fbfc  enough,  the  land  is  re¬ 
mov’d  5  and  the  workmen  carry  away  their  relpeclive  planks 
to  the  foveral  places,  where  they  are  to  be  us’d,  and  having 
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firft  nail’d  a  thin  board  upon  the  outfide  to  preferve  the  p'anl 
from  bruifes,  they  fix  one  part  in  its  proper  place,  and  bring; 
to  the  others,  by  any  power  they  can  moft  conveniently  apply} 
This  work  feems  to  be  performed  with  very  great  eafe  $  not: 
withftanding  fome  were  fo  knotty,  that  the  builders  afifur’di 
they  could  not  be  brought  to  that  curvature  by  the  former 
methods.  The  planks  put  in  between  others,  very  exa&h 
fitted  the  fpaces  they  had  been  cut  for ;  and  the  workmen 
told,  they  had  made  no  allowance  for  the  (welling  or  (hrinkin^ 
of  the  wood. 

This  method  excells  that  of  burning  the  planks  over  am 
open  fire,  infeveral  refpedts  5  particularly,  that  no  part  of  the 
wood  is  deftroy’d,  but  remains  of  the  fame  dimenfions,  at  leaf! 
very  nearly;  a  plank  of  the  breadth  of  16  inches  being  fait: 
not  to  alter  above  f  0  part  of  an  inch  ;  the  edges  of  the  plank; 
are  prelerv’d  ;  and  confequently,  the  work  mult  be  muck 
firmer,  and  the  calking  laft  longer  ;  the  extraordinary  fofrnefif 
of  the  wood,  while  it  is  warm,  makes  it  eafiiy  bend  to  any 
figure,  necefifary  in  fhip- building,  which  it  holds  very  well] 
if  they  have  occafion  to  take  it  off  again  after  it  is  cold 
Whereas  the  plank,  bent  by  burning,  would  (fart,  wher. 
loofened  5  and  could  only  be  fixt  to  the  timbers  by  fuch  2 
force,  as  could  overcome  the  refinance,  occafioned  by  the 
fpring  of  the  plank  :  It  likewife  adapts  itfelf  very  readily  tc 
the  furface  of  the  timbers,  if  they  happen  to  be  uneven. 

The  gun- deck  clamps  in  a  fhip  of  the  fecond  rate  ;  which 
are  very  large  planks,  and  wont  to  be  cut  into  fhape,  were 
bent  and  twilled  in  fo  peculiar  a  manner,  as  could  not  be  ef: 
felled  by  any  other  method  :  The  whole  operation  is  per¬ 
form’d  with  much  lefs  trouble  to  the  carpenters,  as  well  as  at 
lefs  expence  ;  and  they  hope  the  wood  will  be  more  durable  : 
as  is  evident  from  the  deep  tindfure  the  fand  receives,  by  a 
confiderable  quantity  of  lap  coming  out  of  the  oak,  while  it  is' 
in  the  ffove  5  and  a  large  plank  was  observ’d  by  the  workmen 
or  officers  belonging  to  the  yard,  to  weigh  fome  pounds  Ief$s 
when  it  was  taken  out. 

A  plank  five  inches  thick  requires  five  or  fix  hours  to  make 
it  fit  for  bendings  and  the  time  requifire  for  others  feems  to 
be  in  a  duplicate  ratio  of  their  thicknefs. 

Fig.  1.  Plate  VI.  reprefenrs  a  plank  in  the  buttocks  of  a  fecond 
rate,  whofe  length  from  A  to  C  is  three  foot,  and  thicknefib 
A  F  four  inches  and  J  ;  the  end  C  of  this  plank  was  bent  12  or 
1  3  inches  from  the  (freight  line  A  B. 

Fig.;. 
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Fig.  2  and  3.  reprefent  ft&ions  of  the  Hove;  A  A  the  fire¬ 
places  ;  B  B  the  a  fh- holes  5  CO  the  hews  under  the  iron  bottom  5 
DD  the  two  chimneys ;  E  the  place  for  the  planks  andfand  ;  FF 
the  two  brick-walls  ;  GG  two  inclined  planes  for  the  men  to 
Hand  on,  &c.  when  they  put  in  or  take  out  planks,  or  water  the 
land  ;  bb  the  bottom  of  the  Hove,  made  of  iron;  ii  the  grates 
to  lay  the  fewel  on* 

An  Account  of  two  Cafes  vf  Wopnds  in  the  Stomach  5  by 
Mr.  James  Field.  Phil.  Trank  N°  371.  p.  78. 

ALufty  young  Negro  in  Antegoa *  -returning  home  about 
noon,  went  into  his  houfe,  where  feeing  fbme  ripe  plantains, 
he  eat  of  them  heartily;  his  father-in-law*  about  60  years  of  age* 
coming  to  the  fame  houfe  loon  after,  and  finding  the  young  fellow 
had  taken  his  plantains,  gave  him  a  moft  deiperare  wound  with 
his  knife  in  the  upper  region  of  the  belly,  a  vaft  gafh  being 
made  10  the  ftomach  ;  infomuch  that  the  plantains  he  had  eaten, 
burft  thro5  the  wound,  which  was  made  Hreight  up  and  down. 

The  old  man  immediately  Bed  for  it ;  the  young  fellow’s  com¬ 
panions  upon  hearing  what  was  done  p drilled  hirn  with  bills  in 
their  hands:  The  old  man  feeing  them  follow  him  in  this  manner 
and  get  ground  of  him,  and  iuipe&ing  their  defign  was  to  kill 
him,  pulled  out  the  fame  knife,  with  which  he  had  Habb’d  the 
other,  and  gave  himlelf  as  defperate  a  wound,  as  he  had  given 
him,  and  in  the  upper  region  of  the  belly,  his  Homach  being 
like  wile  keen,  only  with  this  difference,  that  this  lad  wound  wan 
tranfverfe  or  from  left  to  right,  the  firft  diretlly  up  and  down  2 
The  old  man  was  carried  home  and  laid  in  the  fame  houie, 
where  the  other  lay. 

This  accident  happened  about  noon,  and  the  furgeon  did  not 
come  to  dreisthem  till  between  four  and  five;  he  Hitched  up  both 
their  flomachs  and  bellies,  only  leaving  in  each  a  imall  hole  for 
fuppuration:  A  fever  ieiied  each  of  the  patients;  the  old  man 
was  in  greateH  danger ;  the  fever  held  them  about  a  fortnight  3 
the  wounds  were  brought  to  a  good  cligeHion,  and  in  a  month's 
time  or  thereabouts  the  young  fellow  went  abroad  ;  but  the  old 
man  lay  fomewhat  longer :  They  were  both  perleilly  cured 3  and 
very  well  ever  after. 
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An  Account  of  an  Impofthumation  in  the  Stomach  $ 

Mr.  Atkinfon.  Phil.  Tranf.  M*  371.  p.  80. 

MR.  Atkinfon  had  a  patient,  who  had  a  large  tumour  on  the 
upper  part  of  her  belly  5  it  was  hard  and  painful  5  but 
did  not  alter  the  natural  colour  of  the  {kin  and  was  three  months 5 
in  coming:  He  applied  a  warm  gunvplaider,  which  in  about  a 
fortnight’s  time  brought  it  to  a  fuppuration  ;  he  then  applied  ,s 
canflic  about  the  bignefs  of  a  fhiiiing  -  when  the  elcar  fell  off 
be  obferved  a  folid  kind  of  fubdancc  appear  in  the  orifice  $  ht 
laid  hold  of  it  with  his  forceps  and  pulled  it  gently  towards! 
him ;  upon  which  there  thrud  forcibly  out  a  quantity  of  it  that 
near  filled  his  hand*  and  fo  he  dreded  it.  Next  dreffing  the  lame 
fubdancc  appeared  again,  which  on  her  draining,  forced  out 
twice  as  much  as  before :  Mr.  Atkinfon  concluded  it  was  the: 
ementum ,  h\  which  opinion  he  was  confirmed  by  fome  other  fur-- 
geons,  to  whom  he  Ibewed  it :  He  Hill  doubted,  whether  the: 
ilomach  was  concerned  in  this  cafe  or  not,  till  the  next  removal 
of  thedreffings  ;  at  which  there  Ipurted  out  upwards  of  f  a  pint 
of  ale  in  a  full  dream,  which  was  part  of  a  pint  the  patient  had 
drank  a  little  before  :  Mr.  Atkinfon  now  concluded  the  cafet 
mortal ;  however  he  ordered  the  patient  to  keep  her  bed,  to  lie 
condantly  upon  her  back  and  feed  on  things  of  eafy  digedion;, 
The  greateft  part  of  what  fhe  eat  or  drank  came  thro’  the  ulcere 
for  8  or  10  days  5  fo  that  he  had  no  hopes  of  ever  curing  it,  yet 
contrary  to  his  expectation  in  about  fix  weeks  die  was  perfedly 
cured. 

>*  '  3‘H w  iO  w'inilrl  n ji.w 

An  Account  of  the  Quantity  of  Refin  in  the  Cortex  Eleutherite  5 
by  Mr.  John  drown.  Phil.  Trank  N°  371.  p.  8r. 

DR.  iDonglafs  having  given  an  account  (from  the  hidory  of 
the  Royal  Academy  at  ‘Paris)  of  the  cortex  Eleut  her  ice  y 
and  among  other  things  having  laid  of  it,  that  M.  Roulduc  had,, 
by  means  of  ipirits  of  wine,  gotten  from  an  ounce  of  the  bark 
five  drachms  of  refinous  extrad,  there  remaining  three  drachms 
of  faces,  and  that  Gentleman’s  account  of  fome  of  the  proper¬ 
ties  of  this  bark  being  founded  on  the  quantity  of  refin,  fuppoled: 
to  be  contained  therein  5  Mr .  Sr  own  propoled  to  Dr  .  HJouglaS 
and  Ibme  other  Gentlemen  of  the  Royal  Society  (who  agreed  with 
him  in  believing,  that  lcarcely  any  part  of  any  plant  whatfoeverr 
would  yield  that  quantity  of  refinous  extract)  to  try  the  experi¬ 
ment,  which  was  performed  in  the  following  manner. 

He: 
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He  took  two  ounces  of  pick’d  bark  and  digefted  it  in  re&ified 
fpirits  of  wine,  which  was  often  decanted  and  fre/h  ipirits  put 
on,  till  the  bark  would  yield  no  more  tincture  $  the  impregnated 
fpirits  being  evaporated  by  a  very  gentle  fire  5  there  was  left  two 
drachms  of  refinous  extract  •  the  remains  of  this  dried,  weigh’d 
one  ounce,  two  drachms  and  f  5  the  lofs  this  way  is  three  drachms 
and 

He  boiled  thefe  remains  in  leveral  waters,  till  they  would  no 
longer  tinge  the  water,  which  being  evaporated,  yielded  a 
drachm  and  a  half  of  extra£l$  the  remains  of  this  dried, 
weighed  one  ounce,  and  half  a  drachm  •  the  lots  by  this  method 
is  half  a  drachm. 

He  took  two  ounces  more  of  pick’d  bark  and  boiled  it  in  feve- 
ral  waters,  till  the  bark  gave  no  more  colour  5  and  then,  upon  an 
evaporation  of  the  water,  he  had  two  drachms  of  exrraft  j  the 
remains  being  dried  weigh’d  one  ounce  and  fix  drachms  $  here 
the  lofs  was  nothing,  excepting  fo  much  as  might  anfwer  in 
weight  to  the  quantity  of  the  menftruum  left  in  the  extras, 
which  allowance  muft  likewifebe  made  in  the  other  extrabb. 

He  digefted  the  remains  in  rectified  fpirits  of  wine,  till  they 
no  longer  tinged  the  fpirits  5  and  by  a  very  gentle  evaporation, 
he  found  remaining  one  drachm  of  refinous  extrafl :  What  was 
left,  when  dried,  weighed  one  ounce,  two  drachms,  and  a  half ’j 
in  this  the  lofs  was  two  drachms  and  a  half 

The  difference  in  the  quantity  of  extraff  obtained  by  thefe 
two  different  methods,  is  but  half  a  drachm  5  and  the  medium  be¬ 
tween  them,  upon  putting  together  the  leveral  extraffs,  made 
with  fpirits  of  wine  and  water,  is  in  the  whole  but  three  drachms 
and  f.  But  the  extract  made  with  Ipirits  of  wine  alone  is  no 
more  than  two  drachms  from  two  ounces  of  the  cortex-,  inftead 
of  jo  drachms,  which  it  fliould  have  yielded  according  to 
M.  Roulduc. 

An  Account  of  the  new  Method  of  Cutting  for  the  Stone  5  by 
Mr.  Douglas.  Phil.  Tranf,  N°  37 1.  p.  83. 

EVER  fince  Mr.  ^Douglas  could  reafbn  upon  the  caufes  of 
the  tedioulnefs  and  bad  fuccels  of  the  common  methods  of 
cutting  for  the  flone,  he  concluded  they  were  principally  owing 
to  the  natural  ftru&ure  and  fituation  of  the  parts  concerned. 

Therefore,  he  began  to  confider,  why  that  operation  might  net 
be  performed  tfie  highway,  fo  frequently  mentioned  by  authors, 
but  never  approved  of  by  any,  excepting  the  moil  iagacious  of 
all  fergeons,  Fr.  RoJfetus>  who,  he  thinks,  has  either  been  very 
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little  read,  or  very  ill  underftood,  elfe  this  operation  had  not  beer 
fo  long  a  iecret. 

After  making  feme  experiments  on  dead  bodies,  Mr.  <Douglai 
was  convinced  the  ftone  might  be  extracted  that  way  with  a  great 
deal  leis  trouble  than  in  the  common  way  5  and  he  was  perfuaded, 
the  wound  would  heal  again,  by  the  great  number  of  authentic 
inftances  of  accidental  wounds  in  the  lame  place  being  fpeedily 
and  firmly  cured  3  and  therefore  he  relblved  to  make  the  experif 
ment  on  the  firft  patient  he  could  meet  with,  which  was  in  ‘De* 
cember  17 19,  and  then  he  proceeded  in  the  following  manner. 

The  patient  was  placed  flat  on  his  back  on  a  table,  with  a  pil¬ 
low  under  bis  head  3  then  his  wrifts  and  ankles  were  faftened  to-; 
gether,  with  ftraps  3  then  he  ordered  one  affiflant  to  his  head: , 
another  to  each  of  his  fhoulders,  two  to  the  penis ,  one  of  which, 
was  to  manage  the  ligature  and  the  other  the  pr<eputiumx  and  one 
to  each  knee,  to  hold  them  as  faff  and  firm  as  poffible. 

The  patient  and  affiftants  being  thus  placed,  the  operation  con-i- 
fills  of  three  parts. 

1.  In  filling  the  bladder,  which  is  done  thus  3  pals  the  cathe*' 
ter,  as  represented  by  Fig.  4.  Plate  VI.  then  draw  out  the  fliilet 
Pig.  5.  then  order  the  ligature-affiftant  to  caft  the  ligature/, 
which  is  a  fkein  of  filk,  round  the  penis,  above  the  glans  3  then 
fix  the  key  Fig.  G.  to  the  head  of  the  catheter  Fig.  7,  to  keep: 
it  fleady,  while  you  ferew  on  the  fyringe  Fig.  8.  then  ferew  the? 
fecond  part  of  the  fucking  pipe  Fig.  9.  to  the  firft  part  Fig.  10; 
then  order  the  penis -ligature  to  be  ftraitened  and  the  pr<eputium- 1 
affiftant  to  gather  the  praputium  up  about  the  catheter  and  to: 
hold  it  as  dole  as  poffible  3  then  order  the  water,  being  a  little, 
warmer  than  milk,  to  be  clapp’d  under  the  fucking  pipe  3  then 
draw  up  the  water  into  the  fyringe  and  thriift  it  into  the  bladder 
at  leifure,  and  repeat  it  till  the  bladder  be  fo  full,  that  you  can 
perceive  its  tumour  thro5  the  abdomen  (at  which  time  you  map 
^■1!°  obierve  the  peius ,  above  arid  the  prtfputtuyn  below  the  liga¬ 
ture,  very  much  lwelled  and  the  patient  in  a  great  deal  of  pain) 
which  is  a  certain  lign  that  there  is  enough  injeffed  3  then  with¬ 
draw  your  lyringe  and  catheter  together,  taking  particular  care, 
that  your  penis- affiftants  ftraiten  their  gripe,  leaft  the  water  fliould 
follow  the  catheter,  which  would  undo  all. 

2.  In  making  the  mcifion.,  which  is  done  thus  3  order  the  penis* 
affiftants  to  turn  the  penis  towards  the  anus ,  that  fo  their  hands 
may  be  the  more  out  of  the  way,  then  take  the  fir  ft  knife,  repre- 
fented  by  Fig.  it.  and  cut  at  leifure  and  with  a  fleady  hand, 
from  near  the  upper  of  lower  part  of  the  tumour  of  .the  bladder, 
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according  to  the  computed  bignefs  of  the  (lone,  down  to  the  as 
- pubis  and  exaflly  in  the  middle  :  When  you  are  got  a  little  more 
than  half  way  thro’ the  abdominal  mufcles,  take  the  lecond  knife, 
as  reprefented  by  Fig.  12.  clap  its  back  on  the  middle  of  the  os 
pubis ,  then  run  its  point  down  towards  the  fpbinBer,  till  you  get 
into  the  cavity  of  the  bladder,  which  is  diicovered  by  the  Killing 
out  of  the  water  5  then  run  your  knife  along  very  quickly  towards 
the  fund  of  the  bladder,  as  far  as  is  neceflary. 

9.  In  extracting  the  done,  which  is  done  thus  5  before  you 
withdraw  your  knife,  introduce  the  fore  and  middle  ringers  of 
your  left  hand,  between  the  knife  and  the  os  pubis ,  into  the  blad¬ 
der  ^  then  withdraw  your  knife  and  thruff  the  fore  and  middle 
fingers  of  your  right  hand  into  the  anus,  and  raile  the  Hone  up 
towards  the  wound,  and  lb  you  will  eafily  catch  hold  of  it  (tho* 
never  lb  lmall)  with  your  fingers  which  are  in  the  bladder,  then 
extraflit  with  the  (mailed  end  foremod  9  then  introduce  your 
fingers  again,  to  fee  if  there  be  any  more  (tones,  which  are  to  be 
extracted  as  before. 

Then  take  a  needle  and  thread  and  make  one  flitch  thro’  the 
fkin,  in  the  middle  of  the  wound  and  tie  it  pretty  dole  5  then 
undo  the  flraps  and  carry  the  patient  to  bed. 

The  patient  being  put  to  bed,  Mr.  Douglas  laid  a  pledger* 
armed  with  balfam  over  the  wound  and  a  bit  of  flicking  plaifler 
over  that  5  then  he  embrocated  all  the  abdomen,  ferotnm  and  pe¬ 
nis,  with  warm  01.  Chamtfmel.  then  he  applied  over  the  d reding 
and  all  the  abdomen  an  emollient  poultice,  fpread  almofi  an  inch 
thick  on  foft  flannel  ;  then  he  turned  a  iwatb,  a  little  broader  than 
the  patient’s  hand,  once  round  him  and  pinned  it  on  the  poultice 
cloth,  juft  tight  enough  to  keep  it  on.  , 

As  loon  as  the  patient  was  drefled,  Mr.  Douglas  gave  him  an 
opiate  (for  nothing  is  lo  proper  as  red)  fuch  as  this  jfc  Aq.  Cinnam . 
Hord .  Jii.  Laud.  liq.  gut  xv.  Syr.  de  Mecom  Jii  which  may  be 
increafed  or  diminifhed,  as  the  cafe  requires. 

Next  evening  Mr.  Douglas  took  off  the  poultice  and  d reding 
and  cut  the  flitch  ;  then  fomented  the  wound  and  all  the  abdomen 
with  dupes,  wrung  out  of  j4q.  calc,  and  fresh  urine,  as  warm  as 
he  could  bear  it  3  then  drefled  the* wound  as  before  5  then  he 
rubbed  all  the  ferotum ,  peris  and  groins  wirh  unguent itm  album, 
to  prevent  their  being  lealded  by  the  urine,  which  flows  from  the 
wound. 

The  wound  mud  be  drefled  twice  a  day  at  lead,  till  you  have 
a  plentiful  digedion. 


After 
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After  every  drefiing  the  ointment  and  oil  was  uii'cf ,  as  befbi 
direbled. 

There  is  little  variation  in  the  dreffmg  of  the  wound,  except¬ 
ing  what  is  common  in  others. 

The  urine  flows  always  thro’  the  wound,  till  the  wound  of  th  s 
bladder  be  cured,  which  is  looner  or  later  according  to  the  cor 
fcitution  of  the  patient. 

When  the  urine  begins  to  come  the  right  way,  it  pains  an 
fcalds  the  patients  much  after  the  fame  manner,  as  when  they  had 
the  (tone  (which  is  occafioned  by  the  eontra&ion  of  the  urethra  , 
that  has  been  fo  long  ufelefs)  but  it  never  lafts  above  a  day  or  two 
and  then  they  make  water  with  the  fame  eafe  and  freedom,  a  < 

any  other  perlbn.  1 

The  patients  fhould  not  be  forced  to  go  to  flool  under  fix  odi 
feven  days,  unlels  there  is  fome  particular  reafon  for  it  $  because 
draining  to  go  to  flool  injures  the  wound. 

They  fliouid  never  be  taken  up,  excepting  to  get  their  bed: 5 
made,  till  the  urine  come  all  the  right  way,  becaufe  it  make  3 
them  fick  and  faint  5  and  conlequently  hinders  the  cure  of  the 
wound.  _ 

Cold  is  to  be  avoided  as  the  peff,  becaufe  it  puts  the  patient  s 
to  a  great  deal  of  pain  either  to  ilifle  it  or  to  cough  out. 

N.  If  a  flexible  catheter  could  be  pafled  and  kept  in  the 
paflage  without  pain,  it  would  very  much  haflen  the  cure  of  the 
wound. 

Mr,  Douglas  performed  the  operation  for  the  firft  time  Decem¬ 
ber  23.  17151  upon  a  boy  between  16  and  17  years  of  age,  anc~ 
In  five  week  time  he  was  perfeblly  cured. 

The  flone  was  of  the  figure  and  bignefs,  as  reprefented 

He  made  the  fecond  operation  on  the  12.  of  May  1720,  on  a 
boy  of  eight  years  of  age,  and  in  fix  weeks  time  he  was  perfectly 
cured.  1 

The  flone  was  of  the  figure  and  bignefs,  as  reprefented  by 

Fig*  14.  w  ^4^CSl.iW 

The  third  patient  was  but  three  years  of  age  and  was  cut  in 

Augufc  1720,  but  died  of  convulfions  about  15  hours  after  the 
operation. 

Fig.  1 5.  reprefents  the  form  and  bignefs  of  the  flone. 

The  fourth  operation  was  made  March  23.  1 720-2 1,  upon  a 
boy  about  14  years  of  age,  and  in  four  weeks  afterwards  he  was 
perfectly  cured. 

Fig.  1 6»  reprefents  this  flone. 
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Ih  this  patient  Mr.  ‘Douglas  made  a  fmall  wound  in  the  perito- 
litfum,  thro’  which  he  obferved  the  guts  to  prefent,  but  he  pufheci 
them  back  with  his  finger  and  then  ftitehed  the  ikin,  and  ther* 
was  no  farther  inconveniency  by  it. 

This  high  operation  may  be  performed  with  equal  fiueeefs  on 
females,  when  the  Hone  is  large  3  but  if  it  be  but  'fmall,  the 
common  way  of  extrafling  is  very  good. 

From  all  which  Mr  *  Douglas  concludes  in  the  words  of  the 
inimitable  Rojjetus. 

Toft  hcec  nemini  dubium  ejje  debet ,  novam  have  noflram  cyftc- 
tomiam,  vet  eve  Hid  tot  dotiijfimorum  Chirurgorum  cyftotomid 
(tam  periculoja ,  ut  earn  aggredi  vel  ipfe  Hippocrates  Chirurgfn 
Chirurgotatos  metuerit )  &  leniorem  if  tutiorem  haberi. 

An  Account  of  a  Parhelion  obferved  in  Ireland  3  by  Mr.  Dobbs* 


CH  22.  1721-22,  about  1  an  hour  after  five  in  the  afi- 


iri  ternoon  nearly  5  Mr.  Dobbs ,  being  in  the  fields  about  Caftls 
Dobbs  in  the  county  of  Antrim ,  obferved  a  diftmguifhable  par¬ 
helion,  the  fun  being  near  W.  about  an  hour  high,  "the  wind  and 
motion  of  the  clouds  about  N.  and  by  E.  the  fky  obfeured  ih  fe- 
veral  places  with  light  clouds,  and  the  fun  entering  into  one  fome- 
what  more  watery,  yet  fo  as  to  diftinguilh  its  difk :  At  firfi  ap¬ 
peared  below  the  fun,  breaking  out  of  the  cloud,  fuch  rays  as 
are  ufuallv  obferved  in  an  evening,  in  a  fky  interfperfed  with 
clouds.  In  a  little  time  appeared  at  the  fame  height  with  the  fun, 
as  near  as  Mr.  Dobbs  could  conjeflure  (having  no  inftrument)  a 
luminous  fpot,  about  foar  times  the  largenefs  of  the  fun’s  diik, 
and  about  30  degrees  diftant  from  the  fun  to  the  fouthward 
which  was  covered  with  the  lively  fhades  of  red  and  yellow  on 
the  fide  next  the  fun,  and  increafed  in  fplendor  (To  as  fcarce  to  be 
endured  by  the  naked  eye)  till  it  exceeded  the  brightness  of  the 
fun,  which  was  then  under  a  thin  cloud,  fo  as  eafily  to  perceive 
his  difk  :  After  this  had  appeared  about  three' or  four  minutes, 
Mr.  Dobbs ,  perceiving  it  to  be  a  real  parhelion,  began  to  look 
about  for  the  halo  they  generally  appear  in  5  and  as  he  obferved 
fome  rays  like  a  glory  to  point  upwards  from  the  lun,  hefaw  in 
thole  at  the  fame  diftance  (being  as  near  as  he  could  conjeflure 
about  30  degrees  perpendicularly  above  the  fun)  the  colours  of  the 
halo  appearing  as  in  the  luminous  ipot  •  but  inftead  of  findino  it, 
as  he  expefled,  in  a  circle  furrounding  the  fun,  it  was  inverted 
yet  not  circular,  but  forming  an  obtufe  angle,  the  point  being 


towards 
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towards  the  fun.  He  then  looked  towards  the  northward  of  the 
fun,  and  as  the  cloud,  which  was  thicker  on  that  fide,  moved  fou- 
therly,  a  luminous,  foot  began  to  appear  at  the  fame  distance 
from  the  fun  as  the  other,  and  in  the  fame  parallel  of  altitude* 
which  had  the  fame  colours  towards  the  fun,  and  inereafed  in 
brightnefs,  b^t  did  not  come  up  to  that  of  the  other  fpot,  yet 
was  as  luminous,  as  the  fun  then  appeared*  this  fpot  was  very; 
little  bigger  tbatmthe  fun’s  djik.  As  the  cloud  moved  on,  till  it 
came  to  about  60  degrees  to  the  louthward  of  the  fun,  and  30: 
degrees  from  the  fpot,  at  an  equal  height  there  appeared  another: 
fpot,  tinged  with  the  colours  of  the  rain  bow  3  the  whole  ap¬ 
pearance  lalted  f  of  an  hour.  The  reafon  of  Mr.  ‘Dobbs  not 
feeing  the  halo’s,  which  generally  appear  with  them,  was,  that 
there  was  a  good  deal  of  clear  Iky  above  the  fun,  and  the  cloud: 
too  thick  below  it. 

A  Fig.  17.  Plate.  VI.  represents  the  place  of  the  fun,  being: 
nearly  weft  about  12  or  13  degrees  above  the  horizon,  about  an 
hour  before  fun-let  •  B  the  luminous  fpot,  being  about  30  de¬ 
grees  to  the  louthward  of  the  fun,  as  near  as  Mr.  Dobbs  could 
compute  (having  no  inftrument  to  take  the  angle)  and  in  the -lame; 
parallel  of  altitude,  the  fpot  was  not  lo  well  defined  as  in  the: 
Pig.  being  more  imperceptibly  fhaded  off  in  jhe  cloud,  the  two. 
femicircukr  lines  next  the  fun  were  thofe  ringed  with  the  colours 3. 
that  neareft  the  fun  being  of  a  deep  fcarlet  3  the  inner  one  a  deep: 
yellow,  both  the  colours  being  foftened,  as  they  fell  off  from  the: 
fun  3  all  the  reft  of  the  fpot  being  an  intenfe  light,  fo  as  the 
naked  eye  could  Icarce  bear  it  3  C  the  other  fpot  to  the  north¬ 
ward,  which  appeared  fome  time  after  that,  marked  B,  being 
not  quite,  ib  large,  nor  the  colours  lo  intenfe,  but  difpofed  in  the 
fame  way,  thole  next  the  fun  being  red,  the  next  yellow  and  the 
reft  white  3  D  a  fpot  in  the  cloud,  as  it  moved  loutherly,  till  is 
come  to  about  60  degrees  diftance  from  the  fun,  which  had  thee 
colours  as  in  the  other  loots  3  that  next  the  lun  being  red,  the1 
next  yellow,  but  much  fainter  than  in  the  parhelia  3  £  the  ap¬ 
pearance  of  two  segments  of  circles,  at  about  the  lame  diftance 
from  the  fun,  as  the  parhelia,  being  perpendicularly  above  it  3 
the  colours  being  fainter  than  in  the  parhelia,  but  dilpofed  the. 
lame  way  3  the  lower  lines  next  the  fun  exprefting  the  red  and 
the  upper  the  yellow. 

The  colours  at  D  and  E,  as  they  were  not  ib  intenfe,  neither 
were  they  quite  fo  broad,  as  thofe  at  B  and  C,  the  two  colours 
being  added  together  were  about  \  of  the  difk  at  B,  and  the 

colours  * 
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colours  in  the  fame  proportion  at  C  3  the  diameter  of  the  parhe¬ 
lion  at  B  being  about  double  the  apparent  diameter  of  the  fun, 
as  near  as  Mr.  ‘Dobbs  could  compute. 

The  centers  of  the  iegments  of  the  halo’s,  marked  E,  if  not 
in  the  parhelia,  were  very  little  below  them. 

Below  the  fun  and  parhelia  the  cloud  was  too  thick  to  difco- 
ver  any  thing  thro’  it  5  and  above  them,  till  near  the  Iegments, 
marked  E,  the  iky  was  ierene  and  nothing  obfcured  5  but  at  E, 
where  the  rays,  which  pointed  upwards  from  the  fun,  termi¬ 
nated,  it  arppeared  hazy  and  fo  thick  as  to  refleff  the  colours. 

An  Account  of  the  ‘Particles  of  Fat ;  by  M.  Leewenhoeck. 

Phil.  Tranf.  N°  372.  p.  93. 

IN  a  former  Tranfa&ion  M.  Leewenhoeck  affirmed,  that  the 
matter,  called  meal  or  flower  in  wheat,  rye,  barley,  oats  and 
in  all  forts  of  beans,  is  fhut  up,  as  it  were,  in  little  cells*  iepa- 
rated  from  each  other  by  thin  membranes,  and  thefe  thinned:  in 
wheat. 

In  his  enquiries  into  what  is  called  the  fieriofteum  of  an  ox 
or  ffieep,  M.  Leewenhoeck  often  broke  in  pieces  the  fat  particles 
thereof,  and  as  often  viewed  them  thro’  a  microlcope  $  a  few  of 
them  he  likewile  placed  upon  a  clean  glais-plate  and  afterwards 
held  the  laid  glais-plate  over  a  coal  Are  or  the  flame  of  a  candle 
io  long,  till  they  w'ere  all  melted  and  reduced  to  a  liquid  mat¬ 
ter  ;  fo  that  not  only  the  fat,  which  was  fhut  up  in  the  fkin  or 
pellicle  of  the  fat  globules,  but  likewife  the  pellicle  itfelf  was 
reduced  to  a  fluid  matter  5  and  thereupon  bringing  it  immedi¬ 
ately  before  his  eye  and  viewing  it  attentively,  he  perceived, 
when  the  melted  fat  was  cold,  that  different  lubftances  were  in- 
clofed  in  the  faid  fat  globule  5  there  appeared  a  vafl:  number  of 
exceeding  fmall  coagulated  particles,  and  the  reft  of  the  parts, 
of  which  the  fat  was  compoied,  lay  in  one  fmooth  and  even 
lubftance ;  and  he  has  been  confidering,  whether  there  might 
not  be  incloled  in  fuch  a  globule  of  fat,  ib  many  little  cells  and 
partitions,  as  we  obferve  in  a  lmall  grain  or  ieed  5  but  if  this  be 
fo,  it  will  remain  concealed  from  our  eyes. 

Having  again  carefully  viewed  thefe  coagulated  globules  of 
fat,  leveral  of  which  form  one  fmall  bubble,  M.  Leewenhoeck 
often  imagined,  that  he  obferved  each  of  the  laid  lmall  particles 
provided  with  fuch  a  tranfparent  dent,  as  he  before  affirmed, 
the  meal  globules  of  wheat  to  be  furniflied  withal  :  From 
which  obfervation  he  concluded,  that  f nee  we  find,  the  great 
Creator  of  the  unlverfe  has  formed  all  his  creatures  almoft  in 
V OL,  VII.  5  B  b  the 
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the  fame  manner  $  and  that  there  grows  no  plant  whatever  , 
whofe  feed  is  never  fo  fmall,  but  there  is  inclofed  in  it  the  fam 
fort  of  particles,  as  is,  found  in  larger  feeds  $  and  tho5  they  dit ■ 
fer  in  magnitude,  yet  that  they  are  analogous  to  each  others  wvd 
may  eafily  imagine,  that  a  fat  globule  has  a  bark  or  pellicle,  a  s 
Well  as  any  feed,  as  has  been  often  obferved,'  and  that  they  art’ 
furnifhed  internally  with  particles,  analogous  to  thofe  of  th  j 
feeds,  called  wheat,  oats,  i$c,  and  tho’  we  render  fat  fluid  bw 
the  help  of  fire,  yet  will  the  fmall  particles,  inclofed  in  thVe 
fat  globules,  again  reaflume  their  former  figure,  as  M.Ieeweff,- 
hoeck  formerly  fa  id. 

Nay,  he  fancied,  thos  it  did  not  appear  to  his  fight,  thar.! 
each  fat  particle  is  furnifhed  internally  with  little  cells,  like  thos 
feeds  or  fruits  of  plants. 

A  butcher  having  killed  a  fheep  of  an  uncommon  fize,  weigh:  - 
ing  140  pounds,  exclufive  of  the  fat,  which  weighed 
pounds*  fo  that  the  whole  fheep  weighed  upwards  of  i9( 
pounds  $  M.  Leewenhceck  procured  a  piece  of  the  fat,  tha  : 
grew  about  the  kidneys,  imagining,  that  its  fat  particles  woulc 
be  of  a  coarfer  grain  than  thofe  of  ordinary  fheep  5  for,  ho 
often  obferved  that  the  bigger  an  ox  was,  the  larger  were  the  fa  , 
particles,  and  that  there  are  not  any  two  of  the  laid  particles  o  f 
one  and  the  fame  figure,  being  comprefled  by  other  particles 
with  which  they  are  Unrounded,  as  M.  Leewenhoeck  frequently 
obferved*  feme  few  of  which  are  reprefented  in  Fig  T,, 
Plate  VI.  between  A  BCD.  g  7‘ 


Isow  when  we  meet  with  one  of  thefe  little  bundles  of  fa 
particles,  as  has  frequently  occurred,  in  which  the  fat  particle 
were  four  times  this  thicknefs,  M.  Leewenhoeck  imagined  tha 
,uch  rat  particles  cannot  be  produced  out  of  one  fingle  adipoi 
veftei  5  but  that  t>ut  of  fuch  a  veffel  feveral  final!  fprigs  iffu 
iorui  and  out  of  each  of  thofe  fmall  fprigs  proceed  others  fell 

mailer  5  and  that  out  of  thefe  particles  one  large  fat  particle  i 
formed  like  a  bunch  of  grapes. 

Now  he  cut  off- with  a  razor  the  fat  in  feveral  places  of  ; 

iSVil'  f'’’  AS  ,hl"as-fe®tiJe.;  laying  the  thin  flices  upon  fe 

them  mil  he  [;ut,the111  «P?n  a  coal-fire,  fo  as  to  cauf 
them  to  melt;  upon  which  immediately  viewing  them  with; 

Kt®  Ile,°bfeved  the  FclHcles  or  membranous  coat 
cd  the  fat  globules,  lying  among  the  melted  particles ;  and  h 

ti.e  laid  particles  there  was  nothing  to  be  perceived  but  a  litrmic 
matter,  Grounded  with  fmall  air  bubbL:  But  when  fta 
was  congealed,  but  Ytry  little  of  the  membranes  could  bt 

'  '  oblervec 
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obferved,  becaufe  they  were  covered  with  the  particles  of  the 
fat,  with  which  thefe  pellicles  or  membranes  had  been  be¬ 
fore  filled. 

Fig.  18.  reprefents  between  E  F  G  H  a  few  of  thefe  pelli¬ 
cles  of  the  fat* globules.  During  the  laid  obfervation  he  at¬ 
tentively  fixed  his  eye  upon  the  fat  particles  of  the  fheep, 
that  had  been  melted  and  were  again  coagulated  5  and  he 
could  not  but  judge,  that  the  faid  particles,  which  were  ex¬ 
ceeding  fmall,  were  analogous  to  that  internal  matter,  with 
which  ibme  of  the  fmalleft  little  feeds  are  furnifhed  5  and  in 
a  great  many  of  thefe  exceeding  fmall  particles,  he  could  in 
clear  weather  difcover  fome  tranfparency. 

Moreover,  he  cut  flices  of  the  fat  as  thin  as  polftble;  yea 
fo  thin,  that  five  or  fix  of  them  did  not  weigh  a  grain,  and 
he  put  them  into  a  little  water,  in  order  to  try  whether  he 
cot|ld  thereby  make  any  farther  difcoveries,  with  refped  to 
the  fmall  particles  of  fat  3  but  to  no  purpofe,  only  he  ob- 
ferved  floating  upon  the  water  very  fmall  particles  of  far, 
that  were  coagulated  in  a  fpherical  figure,  and  the  very 
largeffc  of  them  was  no  bigger  than  a  grain  of  fand:  He 
placed  thefe  particles  upon  a  glafs-plate,  and  viewing  them 
with  a  microfcope,  he  obferved  the  abovementioned  figure, 
as  plain  as  before  5  and  other  fat  particles  feemed  to  be  of  a 
different  figure. 

Fig.  19.  reprefents  between  IKLM  one  of  the  faid  par¬ 
ticles,  coagulated  on  the  water,  that  was  not  very  conformable 
with  the  other  melted  fat  particles  5  for,  all  the  particles  did 
not  melt  nor  were  all  extra fled  by  the  water,  but  coagulated 
thereon  in  fmaller  and  larger  globular  particles ;  and  upon 
taking  out  the  remainder  of  the  thin  flices  of  fat,  that  float 
upon°the  water,  and  viewing  them  with  a  microfcope,  he 
found  that  feveral  of  the  fat  particles  appeared  entire  to  the 
eye  ;  and  whereas  they  were  before  very  Iraooth  and  even  in 
their  fides,  they  were  now  changed  into  rough  and  uneven 
particles  ;  fo  that  one  would  be  apt  to  think,  that  there  were 
two  different  forts  of  particles  in  the  fat,  and  that  one  fort 
melted  more  eafily  than  the  other. 

Now  in  order  to  get  thefe  melted  particles  of  fat  out  of 
the  water,  without  altering  them,  M.  Leewenhoeck  made  ufc 
of  a  round  glafs,  with  which  he  fkimtrfd  the  furface  of  the 
water;  by  which  means  fome  of  the  coagulated  particles 
ftuckto  the  glafs:  Moreover,  he  again  melted  fome  of  th? 
fat  particles,  which  had  been  coagulated  upon  the  water, 

B  b  1  over 


ig6  MEMOIRS  of  the 

ever  a  coal  fire,  as  they  lay  in  the  water ;  and  when  the*  / 
were  again  coagulated,  upon  viewing  them  with  a  micro 
icope,  he  found  the  {mall  fat  particles  ftill  fmaller  than  thofi  : 
that  were  melted  out  of  the  water. 

In  this  laft  obfervation  he  was  furprifed  at  the  inccnceivablk 
number  of  veins  and  membranes,  that  were  diffufed  thre  ’ 
the  far,  as  alio  of  the  feparated  fat  particles,  involved  in  thei  r 
feverai  membranes. 

After  thus  cutting  off  with  a  pair  of  fciATars  fome  pieces  o of 
the  caul,  or  ner  fpread  over  the  hinder  quarter  of  a  fucking 
lamb,  upon  which  there  was  little  or  no  fat,  and  placing 
them  before  a  microfcope,  he  obferved  again,  that  the  fait 
particles,  where  there  were  very  few  of  them  included  be> 
tween  the  membranes,  were  of  a  more  globular  figure  tham 
in  other  parts,  where  a  good  many  lay  together,  and  that  in 
other  places  they  were  prefs’d  or  bruis’d,  which  he  fuppofees 
was  occafioned^  by  the  butcher’s  fqueezing  the  caul  in  thau 
place  with  his  fingers  *  and  in  another  place  the  fat  particle  s 
had  been  lo  torn  in  pieces,  that  he  could  oblerve  nothing  r q: 
maining  but  the  {kins  of  the  fat  globules. 

Moreover,  he  obferved  that  the  fat  particles  had  fuch  ja 
pinch  or  dent  in  them,  as  M.  Leewenhoeck  fhewed  were  ii 
tpe  globules  of  flower  of  wheat  5  from  which  he  was  con: 
firmed  more  than  before  in  his  opinion,  that  the  fat  globule.' 
might  be  leparated  entirely  or  in  part,  from  the  pellicle  with: 
which  they  are  fiurrounded,  by  opening  the  dents  without 
breaking  the  pellicle. 

1  hen  he  took  off  the  thin  membranes,  which  encompaflec  \ 
the  fat  particles,  and  viewing  them  with  a  microfcope,  h< 
oblerved,  that  the  fat  particles  had  imprinted  a  roundift 
gure  on  the  membranes,  inclining  to  a  hexangular  one.i 

which  was  an  agreeable  fight  5  but  in  other  parts'they  were: 
or  an  oval  figure. 

Moreover  be  took  a  flatfifb,  called  a  plaifer  and  taking  off 
the  fat  which  adhered  to  the  vefiels,  or  bones,  he  viewed  ff 
wi.o  a  microfcope  and  obferved,  that  the  far  particles  wer< 
of  everal  Ases;  anc*  lome  fo  fmall,  that  he  judged,  that  <0 
of  the  imallcft  were  no  bigger  than  one  large  fat  globule  , 
and  moreover  he  obferved,  that  feverai  of  the  fat  plobojer 
bad  iuch  a  dent  in  them,  as  we  find  in  the  meal  or  flower  oil 
thole  little  white  beans,  called  French  or  kidney  beans.. 

M  Leewenhoecky '  taking  a  little  of  the  fat  of  a  perch,;, 
whicn  was  p  or  10  inches  long,  and  viewing  it  with  a  micro* 

1  '  ficopey 


Royal  Society.  197 

fcope,  could  not  dilcover  any  fmall  particles  therein,  nor  any 
internal  dent,  as  he  had  oblerv’d  in  the  fat  of  a  fmall  plaile. 

After  that  the  fat  of  a  perch  had  lain  an  hour  or  two  upon 
the  glafs,  he  view’d  it  again  and  obferv’d,  that  the  particles 
were  become  fmaller;  and  that  the  pellicle  of  the  fat  parti¬ 
cles,  which  was  ftill  befet  with  fome,  was  Airunk  or  wrinkled, 
as  it  were;  and  the  fat  that  had  burlt  out,  lay  about  the  far 
particles,  and  was  fo  fluent  and  tranfparenf,  that  no  parts 
could  be  difcover’d  therein. 

From  this  ohfervation  M.  Leewenhoeck  began  to  think, 
whether  each  of  thefe  fat  particles  was  notfurnilhed  with  an 
orifice  or  hole,  out  of  which  the  fat  might  be  protruded  at  all 
times,  as  often  as  the  parts  of  the  fifh  flood  in  need  of  nou- 
rifhmeut,  without  laying  quite  open  the  pellicle  of  the  fat 
globules;  for,  we  conflantly  find,  that  when  the  eggs  of  the 
perch,  called  the  roe,  increafe  in  bulk,  its  fat  decreases ;  yea, 
infuch  a  manner,  that  when  the  faid  eggs  are  arriv'd  at  their 
.  utmofl  bignefs,  there  is  feldom  or  never  any  fat  to  be  obferv’d 
on  the  inteftines  of  the  fifh  * 

An  Account  of  a  new  Ifland  rais'd  out  of  the  Sea  near 
Tercera;  by  Mr.  Forfter.  Phil.  Tranf.  ISP  372.  p.  100. 

Robinfon ,  mafter  of  a  fmall  pink-fnow  from  cPif- 
J  cat  aqua  in  New  England,  arriv’d  at  i Tercera  Dec.  to 
1720;  at  17  leagues  diftance,  bearing  *S.  E.  from  the  faid 
ifland  he  obferv’d  a  fire  break  out  of  the  fea ;  ‘Dec.  18.  he  got 
under  fail  at  12  o’clock  at  night  and  flood  from  An  gras  S.  E. 

*  The  next  day  at  2  o’clock  in  the  afternoon,  he  made  an  ifland 
all  fire  and  fmoke;  he  continued  his  courfe,  till  the  allies 
fell  all  night  on  deck  like  hail  or  fnow  ;  he  bore  from  it,  the 
fire  and  fmoke  roar’d  like  thunder  or  great  guns;  at  break  of 
day  he  flood  towards  it  again;  at  1 2  o’clock  he  had  a  good 
obiervation,  two  leagues fouth  from  it;  he  fail’d  round  it  and 
fo  near,  that  the  fire  and  matter  it  threw  out,  had  like  to 
have  done  him  damage;  in  which  conflernation  all  betook 
themlelves  to  prayers,  being  in  danger  of  driving  afliore ; 
-then  a  Invali  gale  fprung  up  at  S.  E.  and  carried  them  clear 
to  their  great  joy  ;  the  breeze  was  accompanied  with  a  fmall 
fhower  of  rain,  which  caus  d  a  great  dull  to  fall  on  deck  3 
with  the  faid  breeze  he  flood  away  for  jfercera  :  The  Gover¬ 
nor  inform’d  him,  that  the  fire  broke  out  Nov.  20.  1720.  in 
the  night,  and  that  the  prodigious  noife  it  made,  caus’d  an 
earthquake,,  which  fhatter’d  ieveral  houfes.  in  the  town  of 

Angra 
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Angra  and  places  adjacent.  Prodigious  quantities  of  pumice- 
Hones  and  half  broil’d  fx/h  were  found  floating  on  the  fea  for: 
federal  leagues  round  the  ifland,  and  abundance  of  lea-fowl 
hovering  about  it. 

Mr.  Forfier  was  inform’d  by  an  acquaintance,  that  in  his 
paffage  from  Cadiz  to  London  the  latter  end  of  April  1721, 
heobferv’d  the  fea  from  cape  Finifterre ,  almoH  to  the  chops 
of  the  channel,  cover’d  with  pumice -(tones,  fome  of  whichi 


he  gave  him. 


The  Effetts  of  a  violent  Shower  of  Rain  in  York  (hire  5  by, 
Mr,  Ralph  Thoresby.  Phil.  Tranf.  R°  372.  p.  ioi. 

H  E  dafhing  fas  they  call  it)  of  two  large  watery  clouds? 
upon  the  hills,  occaflone d  an  inundation  at  Riponden ; 
near  Halifax ;  whatever  was  the  more  immediate  caufe: 
thereof,  the  e£fe£ls  were  difmal  and  fo  fudden,  that  tho’  itt 
happen’d  in  the  day-time,  May  18.  1722,  between  the  hours? 
of  tour  and  five  o’clock  in  the  afternoon,  the  people  could  not: 
lave  their  lives.  By  the  modefteft  computation  the  Reck  was 5 
rais’d  two  yards  at  leaf!  in  perpendicular  height  above  what: 
was  ever  known  before,  which  may  be  eafily  conceiv’d  by  the: 
fltuation  of  the  place,  implied  in  the  termination  den,  whichi 
lignifies  a  deep  valley  between  pretty  fleep  hills  on  each  fide., 
Fontes  in  convallibus  Ff  103.  2.  is  in  the  Saxon  verfion  render’d! 
pillap  on  benr.m 5  and  Valley  of  Tears ,  cPf.  83.  6.  benereopa. 
Several  houfes,  four  mills,  (according  to  fome  fix)  9  Hone  and, 
20  or  11  wooden  bridges  were  carried  down  by  the  flood,  andt 
the  wheels,  dams  and  fluices  (or  goits  as  they  call  them  ini 
Torkfhire ,  from  the  verbal  noun  geotan  funders')  of  molt  of; 
the  mills,  that  were  left  Handing,  broken  and  damaged,  and 
a  great  deal  of  cloth  gone  :  Fifteen  perfons  were  drowned  ;  4 
feven  out  of  eight  in  one  houfe  were  either  kill’d  by  the  fall! 
of  it  or  drowned. 

The  rapidity  of  the  torrent  was  fo  violent,  that  it  took 
down  the  north  fide  of  Riponden  chappel  and  carried  off' 
moft  of  the  feats.  The  Re&or  of  Cafileford  inform’d  Mr. 
Thoresby,  that  feveral  goods  were  carried  down  fo  far,  tho’ 
upwards  of  20  miles  off.  It  tore  up  the  dead  out  of  their 
graves :  Itfweptaway  all  the  corn-land  as  deep  as  the  plough  L 
had  gone  :  Some  perfons  fav’d  themfelves  by  forcing  a  way 
out  at  the  roofs  ot  their  houfes,  and  fitting  upon  the  ridees 
till  the  flood  abated.  V 


»» 
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That  day  Mr.  Ihoresby  had  a  fmart  thunder- /Power  upoh 
the  moor,  a$  he  was  coming  home. 

An  Account  of  a  new  Experiment  made  with  the  Blood  of  a 
E  erf  on  dead  of  the  Plague  5  by  Dr.  Couzier.  Phil  Tran£ 
N°  372. p.  163. 

ON  the  firft  of  April  1722,  Dr.  Couzier  took  a  quantity 
of  blood  from  the  body  of  a  perfon  dead  of  the  plague, 
and  mix’d  it  with  warm  watery  which  mixture  he  attempted 
to  inject  into  the  crural  vein  of  a  dog,  but  the  end  of  the 
fyringe  being  two  large  to  enter  the  vein,  the  experiment  did 
not  lucceed. 

Upon  this  he  laid  fome  of  the  fame  infe&ed  blood  upon 
the  wound,  and  cover’d  it  with  a  dreffing,  which  the  dog 
got  off  in  the  night •  next  morning  he  found  the-  dog  had 
Tick’d  his  wonnd,  and  that  he  refus’d  his  food  5  towards  night 
he  began  to  bemoan  himfelf,  and  gave  iigns  of  approaching 
death;  next  morning  he  found  him  dead,  the  wound  being 
condderably  fwelFd.and  gangren’d,  as  alfo  the  edges  round 
the  fwelling. 

Upon  opening  the  body,  the  liver  was  found  fome  what 
larger  than  ufual,  with  fpots  of  a  livid  purple,  as  in  the 
bodies  of  perfons  dead  of  the  plague  :  In  the  itomach  was 
found  a  quantity  of  black  coagulated  blood,  of  the  fize  of  a 
hen’s  egg 5  this  in  all  likelihood  was  what  he  had  fw allow’d 
upon  licking  the  wound.  The  heart  was  very  large,  with 
a  black  grumous  blood  in  the  ventricles,  and  the  auricles  were 
turn’d  blackifh  and  gangrenous. 

An  Account  of  an  Experiment  made  with  the  Bile  of 
Eerfom  dead  of  the  Plague  5  by  Dr .  Deidier.  PhiL 
■  Tranf.J*]0  372.  p.  105. 


TW  O  dogs  were  made  to  fwallow  a  pretty  large  quan¬ 
tity  of  the  bile  taken  from  the  bodies  of  periods  dead 
of  the  plague. 

Upon  this  the  dogs  appeared  heavy  and  melancholy,  refus’d 
their  food,  and  made  water  very  often,  efpecially  when  they 
were  any  ways  difturb’d  $  their  urine  was  thick,  and  very 
fetid,  and  their  grofs  excrements  tinged  with  the  black  and 
greenifh  bile,  they  had  fwallowed.  But  in  a  few  days 
thofe  accidents  went  off,  and  the  dogs  perfe£Hy  recover'd. 


200 


>  1  ,  ;• . 

MEMOIRS  of  the 

Obfer  vat  lens  on  a  Foetus,  and  the  \ Parts  of  Generation: 
of  a  Sheep;  by  M.  Leewenhoeck.  Phil.  Tranf.  N°  3735, 
p.  1 5 1. 

AN  ewe,  which  within  two  years  time  had  twice  lamb’d], 
happen’d  to  be  cover’d  by  a  young  ram  about  20  weekis 
old  ;  about  five  days  after  the  ewe  was  kill’d  ;  and  out  of  het; 
belly  28  pounds  of  fat  were  cut  5  but  obferving,  upon  open-t¬ 
ing  her,  that  the  uterus  was  four  times  bigger  than  ordinary;, 
the  butcher  brought  it,  together  with  the  ovarla  to  M.  Lee¬ 
wenhoeck,  a  (faring  him,  it  was  not  quite  five  days  fince  thee 
young  ram  had  cover’d  the  fheep,  and  that  there  was  nco 
other  ram  thereabouts. 

M.  Leewenhoeck  began  firft  to  try  to  penetrate  with  thee 
point  of  a  final]  pair  of  fcilfars  into  the  uterus  from  the  vagina  \ 
bathe  found  it  fo  clofe,  that  he  could  not  3  therefore,  hes 
cut  a  piece  off  from  the  uterus ,  out  of  which  ran  a  clear: 
water,  and  within  it  lay  the  foetus  with  all  its  coverings  5  he: 
fpread  this  upon  the  back-fide  of  a  china  tea-difh,  and  finding 
that  it  ftill  contain’d  more  water,  he  made  a  lmall  incifion  to: 
drain  it,  and  to  let  it  dry,  that  he  might  obferve  it  the  bet¬ 
ter;  he  could  plainly  fee  the  vertebra  of  the  neck  and  back, 
as  alio  the  joints  of  its  fhort  tail;  he  likewife  thought  he: 
faw  the  eyes;  but  when  it  was  quite  dry,  he  could  not  ob¬ 
ferve  its  back-bone  fo  well  as  before,  when  it  was  moift,  thoV 
the  defigner  faw  the  bones  of  the  back  very  diftin£fcly.  M., 
Leewenhoeck \  defign  in  drying  it  was  to  cut  it  in  fmall  dices, 
in  order  the  better  to  obferve  the  internal  parts  ;  for,  it  was: 
fo  exceeding  loft  and  tender,  when  moift,  that  with  the  lead! 
touch  its  parts  would  be  diforder’d  and  confounded :  There¬ 
fore,  he  cut  this  foetus  into  1 5  dices  and  oblerv’d  them  with  a- 
raicrofcope,  but  could  not  be  very  pofitive  about  what  he^ 
faw;  he  imagin’d  he  faw  the  inteftines,  as  alfo  the  bladder; 
and  coming  to  the  bread,  he  fancied  he  faw  the  heart;  but 
ne  obferv  d  (which  was  an  agreeable  fight)  two  blood-veffels, 
that  lay  near  each  other  in  the  brain,  and  how  they  were 
fpread  into  branches. 

Fig.  2C.  Plate  VI.  reprefents  the  foetus,  as  it  lay  in  its  inte¬ 
guments;  AB  the  foetus ;  AC  DEI  K  and  A  FGHLK 
the  membranes  in  which  it  was  involv’d,  in  the  manner 
!M.  Leewenhoeck  had  fpread  and  dried  them,  wherein  the* 
blood-veffels  are  delineated  as  much  as  poflible  :  As  to  blood - 
veflels,  they  have,  as  he  has  often  faid,  no  termination  — 

befides,. 


Roval  Society.  201 

v 

beiides,  they  gradually  become  fo  exquifitely  fine,  that  the 
blood  which  pafies  thro’  them,  can  exhibit  no  red  colour  to 
our  eyes  5  fo  that  there  is*no  tracing  them,  when  entering 
into  the  vefiels  that  return  the  blood  back  to  the  heart,  ex¬ 
cepting  in  live  animals,  where  one  may  obferve  the  blood 
enter  into  the  returning  veffels  :  Before  the  butcher  brought 
M.  Leewenhoeck  this  uterus ,  he  fqueez’d  it  between  his 
fingers,  and  told  him  he  could  feel  nothing  therein ;  and 
M.  Leewenhoeck  fuppofes  he  had  done  this  feveral  times,  by 
which  means  he  tore  off  the  vdTels,  by  which  the  foetus  was 
fadened  to  the  uterus  ;  and  this  he  takes  to  have  been  the 
reafon,  that  upon  opening  the  uterus  the  foetus  with  its  cover¬ 
ings  came  forth  fo  eafily. 

MNOP  Fig.  19.  reprefents  the  Tuba  Fallopiana ;  at  P  is 
the  imaginary  orifice,  which  is  thought  to  fuck  the  egg  from 
the  ovarium ,  according  to  the  old  abfurd  notion  •  at  M  is 
Ihewn,  where  the  tuba  increafes  in  bulk,  and  at  QJl  the 
fiefhy  fubdance,  which  M.  Leevoenhoeck  cut  away  from  the 
uterus .  He  then  alfo  had  cut  o£F  the  pretended  ovaria  and 
ova,  which  latter  were  much  too  big  to  pafs  upon  conception 
thro’  the  Tub#  Fallopian ee :  He  therefore,  took  the  length 
of  the  foetus  with  a  pair  of  compares,  and  meafur’d  it  upon 
a  divided  brafs  ruler,  and  this  he  alfo  did  as  to  its  breadth; 
he  then  took  the  mean  number  between  thefe  and  multiplied 
it  twice  by  itfelf,  to  bring  it  to  a  cube  number  ;  next  he  took 
$e  length  of  the  axis  of  an  ovum ,  as  it  lay  in  the  ovarium , 
inclos’d  in  its  membranes,  and  taking  the  cube  of  that  length 
and  dividing  one  cube  number  by  the  other,  he  found,  that 
fuch  an  ovum  was  about  7  times  bigger  than  the  foetus ,  not- 
withftanding  it  had  had  near  five  days  growth. 

M.  leevoenhoeck  fhew’d  this  foetus  with  its  integuments  to 
two  phyficians  and  a  furgeon;  as  alfo  the  pretended  ovaria , 
and  they  agreed,  that  not  one  ovum  was  miffing  out  of  the 
ovaria.  Upon  afking  them  how  it  was  poffible  fuch  an  ovum 
could  pafs  thro3  the  Tuba  Fallopiana  ;  one  anfwer’d-,  that  the 
ovarium  was  quite  out  of  the  quedion,  and  that  it  was  nothing 
but  fome  fiefhy  fubdance :  But  the  other  faid,  that  notwiths¬ 
tanding  this,  all  animals  proceeded  from  an  egg,  and  the  lad 
told  M,  Teevoenhoeck ,  that  he  believ’d  the  tuba  to  be  neither 
that  of  a  ffieep  or  lamb  ;  but  M.  Leevoerihoeck  fhew’d  them 
it  was  from  an  ewe,  that  had  lamb’d  twice,  and  yet  that  the 
tuba  was  neither  thicker  nor  wider  than  that  of  a  lamb. 

C  c  After 
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After  keeping  tbefe  ovaria  for  fome  days,  by  which  means 
they  were  pretty  much  fhrunk  in  drying,  M.  Leewenhoeck 
had  them  delineated,  in  order  to  obferve  the  bigneis  of  the: 


0V‘ ABODE  Fig.  a©,  reprefents  the  ovarium ,  which  was  on 
that  fide  of  the  uterus,  in  which  the  foetus  had  lain:  It  is  to 
be  obferv’d,  that  the  uterus  of  a  fheep  is  divided  by  a  mem-: 
brane,  fb  that  the  foetus's  cannot  touch  each  other  5  DEAl 
the  part  where  it  was  fattened;  in  this  ovarium  may  be  ob« 
ferv’d  a  round  protuberance,  befet  with  feveral  others,  and: 
call’d  an  ovum :  This  ovarium  is  not  reprefented  fo  large,  ass 
it  was,  when  M.  Leevcenhoeck  cut  it  off  from  the  parts  it 
grew  to;  there  was  befides,  at  one  fide  of  that  ovarium ,  aa 
large  round  body,  grown  to  the  ovarium K  which  alfo  feem’d 
to  be  an  ovum  ;  as  F  G  Fig.  21  ;  on  which  there  appear’d: 
feveral  other  fmall  round  bodies,  protuberant  therefrom:*. 
Now  on  the  other  fide  of  the  uterus ,  there  was  a  large  flefhy 
prominent  ovum  (as  it  is  call’d)  which  might  plainly  be  ob~ 
ferv’d  without  a  microfcope,  whofe  bignefs  is  likewife  repre¬ 
fented  at  HI  Fig.  22.  upon  which  may  likewife  be  obferv’d: 
a  fmall  round  body,  out  of  which  other  round  bodies  ttill 
fmaller,  appear  protuberant.  After  he  had  quite  dried 
thefe  ovay  reprefented  in  Fig.  20,  21,  22,  he  ttill  obferv’d 
more  and  more  of  the  prominent  round  bodies  thereon  ;  info- 
much  that  upon  one  of  them,  he  told  16  round  little  bodies, 
fome  of  which,  by  lofing  all  their  moifture,  were  funk  in  ansj* 
had  a  dent  in  the  middle:  Furthermore  he  cut  thefe  ovm 
with  a  very  fine  (harp  knife  into  thin  dices,  and  then  viewing: 
them  with  a  microfcope,  he  obferv’d  blood- vettels  therein,), 
and  likewife  other  forts  of  vettels,  which  he  did  not  take: 


for  blood -vettels;  and  among  the  red  one  fo  big,  that  a  hairt 

of  the  head  might  enter  it;  befides  a  great  many  othersexceedy 
mg  fmall. 

After  feveral  obfervations  he  could  conclude  in  no  other 
manner  than  that  the  pretended  ova  confitted  of  nothing  butt 
vettels,  and  that  the  fuperfluous  moifture,  convey’d  to  thefe 
ova,  did  not  circulate  (excepting  only  what  was  in  the  blood- 
vettels)  and  by  overcharging  the  vettels  rais’d  them  into  thefe 
fmall  protuberances,  and  fometimes  burfting  them,  did 
thereby  leave  a  dent  in  the  middle  ;  which  dent  having  been 
obferv’d  by  fome  perfons,  they  firmly  believ’d,  that  that 
.  was  the  place  where  the  ovum  was  fuck’d  our,  from  whence; 
fprung  the  foetus. 

ar.lv  ’  '  '  ;  Had! 
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Had  M .  Leewenhoeck  got  this  uterus  without  being  fqueez’d, 
he  does  not  quefhon,  but  that  he  might  otherways  have  dif- 
cover’d  all  the  members  of  th e  foetus,  fince  he  could  plainly 
obferve  its  back-bone  even  with  the  naked  eye,  the"  not 
quite  of  five  days  growth. 

After  this  it  cannot  be  pretended,  that  the  foetus  in  utero 
is  at  firft  no  other  than  an  unform’d  mafs. 

Obfervations  on  the  Callus  of  the  Hands  and  Feet$  by 
the  Same.  Phil.  Tranf.  1ST  373.  p.  156. 

IN  September  1719,  M.  Leemnhoeck. ,  feeling  an  acute 
pain  at  the  joint  between  the  foot  and  little  toe,  which  he 
imagin’d  to  be  owing  to  the  more  than  ufnal  thicknefs  of  the 
callus  or  hard  fkin  upon  that  part  3  he  caus’d  his  fervant, 
partly  with  his  nails  and  partly  with  a  penknife,  to  take  off 
that  hard  fldn,  and  let  it  fall  upon  a  blue  paper. 

This  callus  was  compos’d  of  little  fcaly  Jhivers,  lying  upon 
each  other  5  and  the  whole  piece  was  as  large  as  a  fmali  nail 
of  a  man’s  hand. 

He  view’d  the  laid  fhivers  thro’  a  microfcope,  but  could 
not  fatisfy  himlelf3  becaufe  they  lay  fo  irregular  upon  each 
other. 

Moreover,  taking  a  little  bit  of  the  aforefaid  callus ,  belaid 
it  on  a  clean  glafs-plate,  fteep’d  it  in  pure  rain-water,  and 
gently  dividing  it  with  a  piece  of  a  quill,  he  was  amaz’d  to 
“rfee  into  what  a  vaffc  number  of  particles  it  feparated,  and 
that  with  as  much  readinefs,  as  if  they  had  never  been 
join’d. 

Afterwards  be  took  two  or  three  of  the  faid  particles, 
feveral  of  which  were  of  the  figure  of  a  weaver’s  fhuttle, 
broad  in  the  middle  and  pointed  at  each  end  with  a  line  in 
the  middle,  like  thofe  on  the  outfide  fkin  of  fruits  or  of  the 
human  body,  but  generally  irregular  3  they  were,  very  thick 
in  proportion  to  their  bignefis :  Having  laid  two  or  three  of 
the  faid  particles  upon  a  clean  glafs,  and  putting  a  drop  of 
water  to  them,  as  large  as  a  coarfe  grain  of  fand,  and  divid¬ 
ing  the  fame  as  much  as  poffible  3  upon  viewing  the  divided 
particles  thro’ a  microfcope,  he  was  furpris’d  at  the  prodi¬ 
gious  number  of  exceeding  fmali  particles,  which  occur’d  to 
his  fight  and  were  of  the  fame  figure,  as  above-mentioned. 
Moreover,  he  took  fome  of  the  thickeft  pieces  of  die  horny 
fkin,  but  not  half  fo  thick,  as  the  back  of  a  lmall  knife,  and 
Hitting  them  into  as  thin  llices  as  poffible,  he  placed  them 

C  c  2  upon 
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upon  a  clean  glais,  in  order  to  difcover  the  exceeding  thin 
particles  that  lay  upon  each  other}  and  having  moillened 
them,  they  fpread  themielves  out  farther,  and  when  they, 
became  dry  again,  they  feparated  into  feveral  parts  5  and  he: 
likewiie  obferved,  that  each  of  thefe  feparated  parts  were 
compofed  of  feveral  thinner  particles,  lying  on  each  other. 

In  order  to  have  a  dearer  notion  of  the  contexture  of  thofe 
particles,  by  which  the  ikin  of  the  hands  and  feet  of  fuch,  ass 
are  inured  to  hard  labour,  or  walk  much,  increafes  in  thick- 
nefs  and  is  furrounded,  he  caufed  a  fmall  portion  of  the; 
aforefaid  feparated  particles  to  be  delineated,  as  A  BCD) 
Fig.  23.  Plate  ¥1.  tho5  they  were  not  all  fo  exaft  and  com-- 
pleat,  as  reprefented  in  the  Fig.  and  according  to  the  bed:  oft 
his  obfervation,  they  had  all  been  feparate  pieces  and  none  off 
them  united  to  each  other. 

A  gain  he  placed  before  a  microfcope  feveral  fmall  pieces  off 
this  hard  flan,  he  had  cut  off  at  the  thickeft  part  thereof,’, 
and  moiftening  them  with  fair  rain  water,  he  put  them  upon 
toe  glafs-plate,  by  which  means  they  were  pretty  much  di¬ 
lated  }  and  being  dried,  they  fhrunk  again  and  thereby  ap— 
peared  in  feveral  oblong  particles,  each  of  which  feemed  to> 
conn  it  of  other  oblong  particles,  as  reprefented  at  EFG  Hi 
Fig.  24  5  lb  that  EH  or  F G  was  the  thicknefs  of  that  piece : 
oi  thick  {kin,  which  he  had  cut  thro’. 

From  this  obfervation,  he  confidered,  whether  one  of: 
theie  long  dripe-like  particles,  fuch  as  appeared  to  the  eye 

.  F  or  H  G,  might  not  be  the  thicknefs,  which  the  horny 
iun  hau  acquired  in  the  fpace  of  a  month  }  and  whether  the 
veiy  thin  particles,  which  appeared  in  fuch  a  filial!  flripe, 
e.  r;°l  the  accretipn,  the  hard  fkin  received  in  a  day: 

/  he  Iait  meDtlo?ed, fma11  P^ce  reprefented  Fig.  24.  was  not  fo 
large  to  the  naked  eye,  as  a  common  grain  of  fand.  And 
whereas  he  placed  before  a  microfcope 'another  very  fmall 
piece  ot  uin,  tome  what  .thinner  than  the  former,  he  could 
perceive  the  exceeding  thin  particles,  reprefented  by  I K  L  M 
Fig,  25,  which  were  the  ftr  at  a  or  beds,4  in  which  the  horny 
parades  of  the  flan  lay,  and  fo  compofed  its  thicknefs. 
r  For  His  xarther  fans  aaion  he  cut  out  of  the  hand  of  a  ma- 
°n,  a  laborious  workman,  where  it  was  mod  thick  and 
Mawny,  ^ wo  bits  of  the  hard  flan  3  and  then  flitting  it  into 
Imah  luces,  he  obferved  eafily  enough  the  thin  particles  ]v- 
“P°n  each  other,  but  could  not  feparate  the  fmall  fades, 
*hlcn  cadl  imie  firatum  of  the  hard  flan  confided  5 

becaufe, 
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becaufe,  as  M.  leevcenhoeck  imagined,  the  particles  of  the 
laid  fkin,  thro’  the  hard  working  of  the  man,  were  fo  prefs’d 
upon  each  other  and  fo  clofely  joined,  that  they  could  not  be 
feparated. 

Now  as  the  hands  of  mafons  or  bricklayers  are  often  co¬ 
vered  with  the  {harp  fairs  of  the  chalk  or  lime,  which  might 
prevent  the  reparation  of  the  very  fmall  parts  of  the  hard 
Ikin  3  M.  Leewenhoeck  pared  off  fome  of  the  brawn  from 
the  hands  of  a  carpenter,  a  diligent  workman,  and  he  found 
them  as  foft  in  the  palms,  as  if  he  had  never  been  ufed  to 
labour  5  upon  which  M.  Leewenhoeck  a£ked  him,  whether  he 
did  not  wafh  his  hands  very  often  5  to  which  he  replied,  10 
times  a-day  at  lead.  M.  Leewenhoeck  cut  out  two  pieces  of 
horny  ikin  from  the  hands  of  a  ploughman,  and  theie  he  cut: 
into  little  bits  3  but  they  were  16  hard,  that  a  fhsrp  knife, 
which  he  ufed,  got  leveral  notches  fa  doing  it  3  and  he  ob- 
ferved,  that  the  uppermoft  part  of  the  ikin  was  full  of  little 
rents,  and  all  the  ftr&td  preffed  16  clofely  together,  that  he 
could  make  no  difcoveries  therein,  only  that  the  little  beds 
Jay  upon  each  other,  and  that  the  thicknefs  of  the  ikin  con¬ 
fided-  thereof 

He  put  the  two  pieces  of  hard  fkin  into  warm  water,  in 
order  to  foften  them  and  feparate  the  parts  from  each  other  3 
but  could  not  do  it,  becaufe  they  were  fo  ftrongly  joined 
together. 

ffn  walking  his  hands,  M.  Leewenhoeck  feveral  times  ob- 
lerved,  that  when  he  rubbed  his  palms  ftrongly  a.gainft  each 
other,  with  very  little  water  between  them,  fome  particles 
would  be  rubbed  off  from  the  ikin,  and  continue  between 
his  hands. 

For  his  farther  fatisfafHon  in  this  matter,  he  put  one  of  his 
fingers  into  fair  rain  water,  and  with  that  wafhed  the  part  of 
his  thumb,  which  is  joined  to  his  hand  3  after  which  he  rub¬ 
bed  both  finger  and  thumb  hard  againft  each  other*  then  he 
gently  fcrapcd  with  a  penknife  the  matter  he  had  loofened 
from  the  fkin  by  moiftening  and  rubbing  it  3  and  taking  off 
a  little  of  that  which  duck  to  the  knife,  he  put  it  upon  a 
clean  glafe-plate,  and  fetting  it  before  a  microfcope,  he  faw 
with  aftonifhment  the  great  number  of  particles  of  {kin* 
which  lay  {battered  upon  the  glafs,  3  but  more  irregular  than 
thole  he  feparated  from  the  brawny  ikin  of  his  foot,  which 
were  not  very  clofely  preffed  together,  bccaute  he  did  not 
walk  much. 


After 
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After  this  he  moifiened  the  back  of  his  hands,  and  the 
rubbing  them  10  or  12  times  againfj  each  other,  he  fcrapec 
off  very  gently  with  a  penknife  Tome  of  the  matter  he  hat 
loofened  by  rubbing;  and  placing  it  on  a  clean  glafs,  ha; 
viewed  it  with  a  microfcope,  after  having  feparated  the  par 
tides  of  the  faid  matter  from  each  other  with  a  little  water;, 
and  he  difcovered  a  vaft  many  fmali  fcales  which  come  off 
our  hands. 

As  the  fkin  of  his  hand  was  in  no  part  thicker  than  that: 
upon  his  thumb  next  the  nail,  having  chiefly  ufed  his  thumbs 
in  the  examination  of  microfcopical  objeds,  he  moifteneci 
one  of  his  thumbs  a  little  and  rubbed  the  other  againft  iff, 
and  placing  before  a  microfcope  the  matter,  thus  rubbed  oflT, 
he  obferved  fuch  a  prodigious  number  of  particles  (like  thole 
reprefented  by  A  BCD  Big.  23.  but  all  irregular)  as  no  man 
can  conceive  without  having  feen  it. 

Now  as  we  And,  that  fuch  a  quantity  of  particles  is  fepai- 
rated  from  the  hands,  and  daily  renewed  in  a  well  conftitutec 
body,  we  mud  conclude,  that  in  our  bread  we  eat  feveral  of 
the  laid  particles  thus  rubbed  off,  and  that  they  turn  to  nou- 
rifhment;  and  M.  Leewenhoeck  is  of  opinion,  that  there  ir 
hardly  any  food  prepared  for  us,  efpecially  fuch  as  pafless 
pretty  much  thro’  the  hands,  but  that  fome  of  the  particles 
thus  rubbed  ol?  are  mixed  therewith ;  efpecially  kneading; 
dough  from  meal  or  flower ;  and  Hill  more,  when  the  bakers 
knead  with  their  feet,  as  in  making  rye-bread. 

Since  thefe  obfervations  concerning  rubbing  of  his  hands, 
M.  Leewenhoeck  took  more  notice  thereof,  when  he  walhed 
and  dried  them  than  he  did  before  ;  and  he  was  furprifed  at 
the  great  number  ol  particles  that  daily  feparated  from  his 
hands  and  grew  on  them  again;  and  at  the  particular  provN 
ilon,  made  for  producing  thefe  particles  in  the  palms  of  our:1 
hands  and  foies  ol  our  feet ;  whereas  we  do  not  by  fir  meet 
with  luch  a  quantity  of  particles,  confbntly  produced  in 
other  parts  of  our  bodies:  For,  if  we  obferve  fuch  as  work 
much  with  the  hack  of  their  hands,  we  (hall  not  meet  with 
any  of  that  hard  fkin  abovementioned,  but  only  a  kind  of  tu« 
mour  or  riling,  as  the  dry-lheerers,  or  fuch  as  drels  cloth, 
have  upon  their  left  hands. 

In  fhort,  the  manner  of  the  produfiion  of  thefe  fmali  par¬ 
ticles  will  be  a  myftery  to  us,  tho’  our  hands  and  feet  mud 
be  fortified  with  fuch  a  matter,  to  enable  them  to  fupport  all 
that  force  and  prefifure,  they  are  obliged  to  undergo. 


Of 
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Of  the  Motion  of  running  Waters;  by  ‘Dr.  Jurin.  Phil, 
Tranf.  N°  373.  p.  179.  ‘Tran fluted  from  the  Latin. 


S  Michelotti'  s  animadverfions  in  his  book  de  feparatione 
•  fluidorum  in  corpore  humano ,  on  a  differtauon  of  Dr.  Ju- 
Tin's  on  the  Motion  of  running  waters ,  publifhed  in  ‘Phil. 
Tranf  N°  355,  are  partly  owing  to  his  not  throughly  under- 
Handing  the  drift  of  that  differtation  and  partly  that  forne 
things  are  not  put  in  fo  clear  a  light  as  they  are  capable  of ;  To 
obviate  which*  the  Dr.  firH  explains,  what  is  to  be  under- 
Hood  by  the  motion  of  water ,  running  out  at  a  hole  in  the 
bottom  of  a  vejfel :  For,  there  is  a  wide  difference  between 
the  motion,  or  the  quantity  of  motion  of  water,  running  out 
at  a  hole  in  a  veffel  (which  motion  is  in  a  compound  ratio  of 
the  quantity  of  water  running  cut  at  the  hole  in  any  given 
time,  and  of  the  velocity,  with  which  it  runs  out)  and  be¬ 
tween  the  motion  of  the  whole  quantity  of  water  or  catarad: 
of  water,  defcending  within  the  veffel  towards  the  hole,  and 
immediately  about  to  flow  out ;  this  motion  being  in  a  ratio 
of  the  fum  of  all  the  produds  of  each  particle  of  water, 
conflituting  the  catarad,  multiplied  into  their  relpedive  velo¬ 
cities.  The  Dr.  obferving  that  one  of  thefe  motions  was  often 
taken  for  the  other,  had  a  mind  to  illuftrate  the  latter  in  his 
laid  differtation,  and  bring  it  to  a  calculation,  and  apply  it  to 
the  fluids  in  animal  bodies. 

Since,  therefore,  this  motion  was  what  the  Dr.  always 
meant  by  the  motion  of  running  waters ,  as  plainly  appears  by 
all  his  proportions,  he  thought  he  might  judly  alledge,^  that 
this  motion  had  not  hitherto  been  defined  by  any  oney  as  far  as 
he  knew  ;  no  mathematician  having  even  fo  much  as  hinted  at 
it:  Wherefore,  the  Dr.  is  furprifed,  that  neither  Michelotti 
nor  John  IBernouilli  were  aware  that  in  the  preface  to  that 
differtation  (fo  often  cited  and  fo  much  cenfured  by  Michelotti) 
he  did  not  fo  much  as  mention  the  velocity,  with  which  wa¬ 
fer  runs  out  at  a  hole,  much  lels  the  velocity  determined  by 
IBernouilli. 

In  order  to  define  the  aforefaid  motion,  the  Dr.  needed  no 
other  than  his  third  general  Theorem  :  But  fince  he  thought, 
the  property  of  the  Newtonian  hyperbolic  curve,  in  which 
Sir  jf'aac  Newton  forms  the  catarad  of  the  defcending  water, 
not  unworthy  the  confederation  ci  Geometricians,  he  would 
by  the  bye  premiie  iome  things  about  it,  as  taken  from 
Prop,  3  6.  lib.  1.  ‘Princip.  Mat  hem.  Philo/.  Nat .  ' 


208 


M  E  M  O  I  R  S  of  the 

For,  it  is  plain,  to  any  one,  who  attentively  condders  Si;, 
Jfdiic  Newton's  proportion,  that  fuch  a  cafaracl  fhould  U 
formed  by  water  de fee nding  freely,  and  accelerated  in  the 
manner  of  all  other  heavy  bodies,  without  any  other  water 
fur  rounding  it.  And  even  if  the  cataract  of  water  be  fur- 
rounded  with  a"  hollow  cruft  of  ice,  exactly  anfweidng  to  in 
iigure,  and  by  reaion  of  its  extreme  politure  making  no  re- 
ii fiance  thereto.'  the  catar-afi  of  water  will  not  in  the  leaf!: 
prefs  upoh  the  ice,  but  only  touch  it  and  defeend  very  freely  £ 
whence  no  alteration  will  be  produced  either  in  the  figure,  or 
velocity  of  toe  defending  catarahl.  But  if  the  circumam¬ 
bient  ice  be  diflblved,  there  is  no  manner  of  occafion  for  imk i 
a  ftrong  battery  as  Michehtti  p.  l28,  lap,  jt|o,  and  like  wife 


John  ‘B&nouilU  have' railed  to‘  break  down  the  Dr’s  {fender: 
cataraft  3  dtlce  Sir  Netytm  hiffftelf  has  quite'  diffblved, 

it,'  when  he  fays,  Wr  iff  tip.  p.  304.  Liquefcat  jam  glades  ini 
*uaj e-i  ate. 

I  he  Dr.  does  not  deny,  but  that  there  is  fome  difference: 
^et ween  the  cafe,  as  laid  down  by  Sir  IJaac  Nekton  and  bv 
iAai -elf  5  for,  the  cylinder  of  ice,  which  the  former  fuppoies 
to  depend  with  a  given  uniform  velocity  and  to  diffolve,  as 
ioon  as  it  touches  the  fur  face  of  the  water,  contained  in  the 
t0  'neetid,  that  the  veffel  may  be  always  kept  equally 
.  *»  tf  e  h_as  omitted  and  inflead  thereof  has  iuppofeck 
an  liiiinne  lurrace  of  vyatej,  that.  by.  that  means  he  mightf 
repreicn;  trie  whole  folfdpbr  hyperbolic  cataraff  :  Yet  this; 

politico  alters  nothing  either  in  the  velocity  or  motion  of  the  1 
running'  water. 


the  bDn  begs  the 
qttejlion ,  therefore , 


Wriat  S.  Michehtti  fays,  p.  1 2. 7,  that 
quejdon  p  and  a  little  "  lower,  that  the  fmamvm 

(ems  ana  that  the  wMeJemcnftration  becomes  an  hypothefis  § 
foes  underlhnd  :  For  in  loc.  cimt.  .the 
tlon  Was  not  ahhiif  the  velocity  of  the  effluent  water-,,  nor  was 


,  e.^e  y^mobftration  adduced  to  prove  that  velocity -  but 
ttyonly  thing  tne  Dr  intended  was  from  that  velocity,’' to 

1  h>-  PerWic  cu,:ve  ;  for* 

jmrP  ||CWiC^d^  ^dfopmped  the  velocity  of  the  efdu'ent  . 
TfoPr  ,af  U£^ea  !r>  t0  wit,  by  fup.po.fing'  what  .-Sir 

VI  '  f  1  fy  ’r^i ?fz'  tIiat  wafer  .-by  the  force  of.  gra- 
vifVdyiks  freely  and  in  falling  is  accelerated...  ,  j  A,"  . 

°im  frror>  Michehtti  p.  um 
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whole  motion  of  the  effluent  water  may  be  produced,  equal 
to  the  weight  of  a  cylindrical  column  of  water,  whofe  bafe 
is  the  hole,  and  height,  double  that  of  the  water,  contained 
in  the  vefflel :  This  Sir  Ifaac  Newton  had  briefly  but  perfpi- 
cuoufly  demonftrated  in  the  fecond  Coroll,  of  the  aforefaid 
‘ Prop .  And  another  demonftration  of  it  might  be  deduced 
from  confidering  the  entire  hyperbolic  cataraCi,  which  is  equal 
to  this  cylinder  and  whofe  entire  weight  is  ljpent  on  the  de¬ 
scent  of  the  water  3  but  that  is  unneceflary,  fince  the  fame 
thing  follows  very  evidently  from  Bernouilli's  own  propor¬ 
tion,  which  Michelotti  fo  often  commends  and  fo  ftrenuoufly 
defends.  This  will  eafily  appear,  if  laying  afide  for  a  little 
the  confideration  of  the  column  of  water,  incumbent  on  the 
hole,  and  making  the  calculation,  he  would,  from  the  mats 
of  water,  running  out  at  the  hole  in  any  given  time,  and 
from  the  velocity,  with  which  Bernoulli*  has  determined  wa¬ 
ter  to  run  out,  determine  the  motion  of  the  water  and  then 
find  the  weight,  which,  by  the  force  of  gravity,  falling  freely 
in  the  fame  given  time,  may  produce  the  fame  quantity  of 
motion  5  he  will  find  this  weight  equal  to  that  of  double  the 
column  of  water,  incumbent  on  the  hole,  juft  as  Sir  Ifaac 
Newton  had  determined  it  in  the  aforefaid  Cor  oh  But  the 
lame  weight,  fufpended  at  one  arm  of  a  balance,  will  be 
kept  in  eequilibrio  by  the  impetus,  of  the  water  (at  its  very 
firft  efflux  out  of  the  hole)  impinging  in  a  continued  ftreatn 
upon  the  other  equal  arm  of  the  balance  and  falling  down, 
immediately  after  the  itnpulfe  3  which  will  eafily  appear 
upon  making  the  calculation. 

Dr.  Jurin  would  here  alfo  remove  a  prejudice  Michelotti 
p.  1 13.  and  others  labour  under  :  Sir  Ifaac  Newton  had  de¬ 
monftrated  Prop.  37.  lib.  1.  Princip.  firft  edit.  that  water  runs 
out  at  a  hole  in  the  bottom  of  a  vefflel  with  that  velocity,  with 
which  it  might  rife  to  half  the  height  of  the  water,  con- 
tained  in  the  veffel.  Experience  is  faid  to  contradiCi:  this,  by 
which  it  is  difcovered,  that  the  effluent  water  rifes  to  the  whole 
height  3  and  Sir  Ifaac  Newton  himfelf  in  the  fbiutionof  the  fame 
problem  Prop .  3  6.  lib.  2.  the  fecond  edit,  afcribes  to  the  water 
that  velocity,  with  which  it  might  rife  to  its  whole  height ; 
eonfequently,  he  leems  to  contradict  himfelf:  But  if  this 
matter  be  accurately  and  judicioufly  confidered,  it  will  be 
found  to  agree  very  well  both  with  Sir  Ifaac  Newton's  firft 
and  fecond  folutions,  and  likewile  with  experience  3  for,  in 
his  fecond  (olution,  he  fuppofes  the  jet  of  water  narrower  in 
Vo?*-  VII.  6  D  d  diameter 
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diameter ,  at  a  ffnali  diftance  from  the  hole,  than  in  the  hafe 
itfelf,  in  the  ratio  of  1 1  to  2  5  ;  therefore,  the  feCteon  of  the 
jet  at  that  diftance  is  to  the  hole  itfelf,  as  21x21  to  25x25V 
that  is,  as  1  to  -*j%  nearly  .*  And  lince  the  fame  quantity  off 
water  flows  in  a  given  time,  either  thro’  the  feChori  of  the 
hole,  or  that  of  the  contracted  jet,  and  conlequently,  the 
velocities  of  the  water  in  thele  fe&iens  are  reciprocally  as 
the  feCteons  thernfelves,  the  velocity  of  the  water  in  the  hole 
will  be  to  the  velocity  of  that  in  the  contracted  jet,  as  1  to 
\fz ;  confcquently  if  the  velocity  in  the  contracted  jet  be: 
fiich,  as  that  the  water  can  rife  to  the  whole  height  of  that, ; 
contained  in  the  veffel,  the  velocity  of  the  water  will  not  be; 
greater  in  the  hole  itleif,  than  what  can  raife  it  to  half  the 
height :  Thele  t\vo  folutions  therefore  are  confiftent  with  each \ 
other  and  experience:  For,  if  by  either  of  the  folutions^ 
from  the  given  velocity,  with  which  water  is  fupppofed  to> 
pals  either  thro’ a  hole,  or  contracted  jet,  by  calculation,  the 
quantity  of  water  to  run  out  be  found  $  the  lame  will  be 
found  to  agree  nearly  with  the  quantity  of  water,  difcovered! 
by  experiments  5  and  even  Sir  JfoM  Newtons  own  ex¬ 
periment,  taking  a  hole,  whole  diameter  is  f  parts  of  an 
inch,  agrees  with  this  calculation  ;  as  alio  feveral  other  expe¬ 
riments  with  holes  of  {mailer  diameters,  made  at  London:: 
It  is  true,  the  experiments  made  by  the  accurate  Polenus 
clifler  fomewhat  from  thele  5  but  yet  they  give  a  lefs  quan¬ 
tity  of  water,  than  according  to  this  calculation,  and  never  a 
greater,  became,  probably,  the  veffels  were  narrower  in 
proportion  to  the  fize  of  the  holes. 

There  liill  remains  one  animadverflon  more,  or  rather 
fern  pie  p.  1  pi,  102,  arifing  hence,  that  in  Carol.  17.  L’fyeor*  3* 
of  the  abovementioned  diflertation.  Dr.  Jurin  had  fuppofed 
the  motion  or  impetus  of  the  blood  to  be  greater  in  all  the  t 
capillary  arteries  taken  together  than  in  the  aorta  itfelf :  To 
explain  this,  AdtcLelotti  would  fallen  on  the  Dr.  an  hypothe¬ 
cs  of  a  greater  denlity  of  blood  in' the  capillary  arteries  than 
in  toe  aorta*  Dr.  fjfurin  dilowns  any  fuch  hypothecs,  having 
deduced  the  Cor  oh  from  the  foregoing  L'l/eor.  which  treats  of 
the  motion  of  water  running  thro’  any  full  pipe  :  Whence  it 
appears,  that  the  blood  is  no  other-ways  confidered  in  his  Co- 
tol.lar.teSr  than  as  it  is  fluid,  and  rclembles  water  :  But  Aiiche~ 
Icfti'is  fcru.pl e appears  to  proceed  from  his  taking  the  impetus 
€theb\o.od  to  be  the  quantity  of  its  motion ,  produced  by  multi- 
velocity*  into  the  tnaj j.  Tunning  thro  in  a  given- 

time  3 
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time,  which  is  quite  different  from  Dr.  farin'3 s  motion  or  im~ 
fetus ;  he  having  in  that  Theorem  fuppofed  it  equal  to  the 
motion  of  a  mafs  of  water ,  which  runs  out  of  a  pipe  in  any 
given  time ,  andwhofe  velocity  is  juch ,  as  in  x  Be  fame  time  to 
run  over  a  fpace  equal  to  the  length  of  the  pipe.  The  afore- 
faid  Corol.  eafily  flows  from  this  Theorem  ;  fince  in  a  given 
time  an  equal  mafs  of  blood  runs  thro*  the  aorta  and  capil¬ 
lary  arteries,  and  the  length  of  the  tube,  confiding  bf  the 
aorta  and  capillary  arteries,  is  greater  than  the  aorta  alone. 
This  the  Dr.  has  the  rather  obferved,  becaufe  not  only  Miche - 
lotti ,  but  other  mathematical  writers  in  treating  of  forces, 
which  either  put  into  motion  the  liquor,  contained  in  pipes, 
filled  therewith,  or  (lop  its  efflux,  confider  only  the  mafs  and 
Velocity  of  the  effluent  fluid,  without  regarding  the  length  of 
the  pipes  :  For,  c&teris  paribus,  a  fluid  is  with  greater  diffi¬ 
culty  either  thrown  out  of  a  full  pipe,  or  flopped  in  its  efflux, 
the  longer  the  pipe  is;  Once  the  whole  mats  of  fluid,  con¬ 
tained  in  the  pipe,  mufl  be  put  into  motion,  before  any  part 
thereof  can  flow  out  at  the  orifice  ;  as  alfo  the  entire  mafs  Be 
neceffariiy  flopped,  to  hinder  the  efflux  of  any  part  thereof 
juft  ready  for  it. 

*  The  principles  of  ‘Bernoulli? s  demdnftration  of  the  ve- 

*  locity  of  water  running  out  of  a  hole  of  a  full  veffel,  are, 

‘  that  the  lowed  drop  of  the  liquor,  or  that  immediately  in- 
«  cumbent  on  the  hole  of  the  veffel,  is  confidered,  as  preffed 
1  upon,  or  (as  he  calls  it)  animated  by  a  certain  accelerating 
‘  gravity,  which  is  to  the  natural  gravity,  as  the  height  of 
«  the  water,  or  of  the  whole  liquor,  incumbent  on  the  hoi© 

‘  of  the  veffel,  to  the  height  of  the  fmall  drop;  that  is,  as 
«  the  abfolute  weight  of  the  column  of  water,  infilling  ori 
4  the  hole  of  the  veffel,  to  the  abfolute  weight  of  the  drops 
®  For  thus,  nothing  remains,  but  to  find  how  great  a  velocity 
‘  the  drop,  animated  by  that  greater  gravity,  may  acquire, 

‘  when  it  falls  thro3  a  line,  equal  to  its  height ;  that  is,  after 
‘  it  has  got  quite  out  of  the  hole  :  For  it  is  preffed  upon  by 
‘  the  whole  column  of  water,  confequently,  animated  by 
‘  the  greater  gravity,  fo  long  as  any  of  the  drop  (which  he 

*  Tup  poles  a  fmall  folid  column)  remains  above  the  hole.3 

The  Weaknefs  of  this  foundation  appears  thus  ;  fince  Bef"~ 
nouitli  makes  ufe  of  nothing  to  animate,  as  he  calls  ir,  the 
lowed:  drop  with  theaforefaid  accelerating  grav  ity,  biu  preflioii 
alone,  or  the  weight  of  the  column  of  water  infilling  on  the 
hole:  Let  all  the  water,  furrounding  that  column,  be  (up- 

D  d  2  pofed 
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poled  to  be  frozen,  and  the  column  to  fall  without  any  refinance 
along  the  fmooth  iurface  of  the  ice  $  then  as  long  as  the  hole  is 
Jhut  irp,  the  fmall  drop  next  the  hole  will  be  prefled  upon  by 
the  whole  weight  of  the  incumbent  column  of  water,  m  the 
manner  'Bernoulli  fuppofes.  : 

&owletthe  hole  be  opened,  and  a  free  exit  be  given  the  wa¬ 
ter.  W  hat  will  then  be  the  confequence?  Will  the  loWeft  drop  I 
he  urged  or  animated  by  the  accelerating  gravity ,  which  is  to 
the  natural  gravity,  as  the  height  of  the  whole  water  incurs 
bent  on  the  hole ,  to  the  height  of  the  drop?  By  no  means 
but  it  will  be  urged  only  by  its  own  natural  accelerating  gra¬ 
vity  :  For,  as  f'oon  as  the  loweft  drop  begins  to  delcend,  tho’ 
with  an  infinitely  fmall  velocity,  it  will  no  longer  be  urged  by 
the  weight  of  the  incumbent  column  of  water :  For,  it  is  irft- 
poflible  for  the  column  of  water  to  prefs  upon  the  fubjacent 
drop  without  being  hindered  in  its  defcent  by  that  drop:  But: 
it  is  not  hindered,  becaule  it  does  not  endeavour  to  delcend  withi 
greater  velocity  than  the  loweft  drop  tends  downwards  by  its  own  1 
force  of  gravity ;  but  the  column  and  drop  defcend  equally,  fo 
that  the  drop  will  neither  quit  the  column,  nor  receive  any  force" 
or  preflion  from  it. 

I  he  Dr.  therefore,  thinks  ‘Bernouilli  §  demonftration  Tails  to  » 
the  ground :  His  miftake  ieems  to  be  owing  to  his  not  adverting; 
to  the  difference,  between  a  body,  prefled  upon  by  an  incumbeiyr 
weight,  when  that  weight  is  only  urged  by  the  natural  accelerating 
force  of  gravity,  and  a  body  impelled,  or  animated  (as  he  calls 
it )  by  the  accelerating  force  of  gravity,  preternaturally  encreaieci : 
In  the  latter  cafe,  the  body  will  defcend  with  a  greater  velocity, , 
than  what  can  be  produced  by  the  natural  force  of  gravity,  ac- 
cording  to  ‘Bernouilli  himfelf :  But  in  the  former  calf,  ho  wever 
the  body,  prefled  upon,  while  it  is  at  reft,  may  be  urged  by 
be  iI\cumbent  weight ;  yet  as  foon  as  it  begins  to  defcend,  it 
will  do  lo  entirely  with  the  lame  decree  of  velocity,  as  if  it 
Wem  prefled  upon  by  no  incumbent  weight  at  all.  -  8 

To  illuftrate  this  by  an  example  j  fuppoie  a  folid  colmftn, 
confining  of  100  pieces  of  gold,  laid  upon  each  other,  at  reft 
upon  a  table,  and  the  loweft  piece  prefled  upon  by  the  weight 
.  the  reft  $  now  it  a  hole  be  made  in  the  table,  under  the 
pieces,  that  me  undermoft  may  flip  thro*  $  as  loon  as  it  begins 
to  fall,  it  is  immediately  freed  from  the  weight  of  the  incum¬ 
bent  pieces  •  ana  then  the  undermoft  piece  and  all  the  reft  will 

delcend  with  the  fame  velocity,  as  if  there  were  only  that  loweft: 
piece  upon  the  tabic. 

If 
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li  from  the  velocity,  with  which,  according;  to 
water  runs  out  at  a  hole,  and  from  the  mats  of  water  (as  deter¬ 
mined  bv  that  velocity)  running  out  in  any  given  time,  any  one 
.would  determine  its  motion,  he  would  find  it  twice  greater  thaa 
what  could  be  produced  by  the  force  of  gravity,  from  the 
-weight  ©fbthe.  column  of  water,  incumbent  on  the  hole. 

The  Dr.  recommends  the  two  Following  experi  ments  ( in  order 
with  more  certainty  to  determine  the  controverly)  either  to  be 
tried  a-ne«v  or  at  lead:  diligently  confidered  :  The  one  is  Sir 
Ifaac  Newton's  deferibed  p.  305.  Frincip.  fecond,  edit,  viz* 
From  the  mafs  of  water,  running  out  in  a  given  time,  to  fandl 
the  velocity  with  which  it  paffes  thro’  the  hole:  The  other  is 
.Mariottes  in  his  book  de  mouvement  des  earn  part  2.  (life.  3. 
..ye?L  i.  and  made  with  a  cylindrical  pipe,  open  at  both  ends, 
itslower  part  refie£led  upwards  and  full  of  water:  Whence  it 
may  be  eafily  eftimated,  whether  the  firft  drops  of  eluent  wa¬ 
ter  can  rife  to  fo  great  a  height,  as  'Bernoulli  is  demonfiration 

requires*  . 


' A  remarkable  infiance  efthe  InfeBion  of  the  Small-pox  5  by 
the  Same.  Phil.  Tranf  N°  373.  P-  ipi? 


A  Young  gentleman,  ill  of  that  fort  offmalbpox,  called  the 
coherent,  or  intermediate  Ipecies  between  the  didinil  and 
consent  kind,  on  Wednefday  the  3.  of  OBober  tym^  being 
.-  the  &.  day  from  the  eruption,  grew  delirious  in  the  night,1  anil 
''got  out  of  bed  in  lpite  of  two  nurfes  that  attended  him;  and 
Teifing  one  of  them  by  the  neck  between  his  bare  arms,  be  pref- 
ied  her  forehead  agiinft  his  naked  bread,  then  covered  with  the 
fmall  pox,  in  the  date  of  maturation,  and  held  her  for  fome 
;etime  in  that  pofture  :  She  was  heated  by  driving  with  him  and 
y  in  draggling  to  gift  loofe,  fhe  was  fenfible,  that  fhe  bruiled'Ind 
'  .  broke  tome  of  the  pudules  with  her  forehead  ;  This  woman  was 
.  about  40  years  of  age,  of  a  clear,  florid,  fanguine  complexion: 
She  told  r  e  Dr.  (he  had  had  the  fmall-pox,  whenaboury  or 
8  years  of  age,  and  had  been  pretty  full  of  them,  tho’  there 
.  /  were  no  marks  on  her  face  :  On  'Fndav  morning  the  fmall-pox 
; .  began  m  appear  upon  her  forehead,  and  increaied  by  degrees  to 
-  between  50  or  601  She  had  likewise  a  few  pudules  on  the  back 
?  -part  and  tides  of  her  neck,  where  the  patient  had  grafped  her 
with  his  naked  arms ;  but  had  none,  as  fire  told  the  Dr.  on  any 
other  part  of  her  body :  The  lower  part  of  her  face  was  entirely 
'  clear  of  them,  and  thole  upon  her  forehead  were  chiefly  con¬ 
fined  to  the  middle  and  .mod  prominent  part  of  it,  that  had 
'll.  been 
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been  prels’d  againft  the  patient’s  brealt:  They  role  gradually* 
and  came  to  maturity,  in  the  lame  manner  as  the  fmall-pox  ot 
the  milder  coherent  kind,  with  a  great  inflammation  and  dwel¬ 
ling  of  her  forehead,  and  the  adjoining  part  of  her  face;  efpe-t 
dally,  between  the  eye-brows,  where  a  lmall  duller  of  the  pu~> 
ftules  were  feated  ;  infomuch,  that  on  the  9.  of  Q&obe?  her 
right  eye  was  quite  doled  up,  and  the  left  almoft  in  the  fame, 
condition  :  But  all  this  time  fhe  had  no  fever,  Itcknefs  or  other 
fymptom  of  the  fmall-pox,  belides  this  eruption,  and  the  in¬ 
flammation  and  pain  that  attended  it.  That  night  llie  cauled 
a  b lifter  to  be  applied  to  her  neck  ;  upon  which  fhe  recovered 
the  light  of  her  eye  the  next  day,  being  the  6 .  from  the  erup¬ 
tion,  when  the  puftules  were  turning  and  beginning  to  i'cab  4 
The  fcabs  agreed  with  thole  of  the  milder  coherent  fort  in  their 
appearance  and  duration  The  Dr.  faw  her  feveral  times  after 
this;  particularly  on  Monday  the  22.  of  O£lobery  which  was, 
the  18  day  from  the  eruption  of  the  puftules,  when  fhe  had 
ftill  lome  1'mall  part  of  the  fcabs,  remaining  on  her  forehead. 

In  this  mltance  it  is  worthy  remark,  1.  That  this  woman, 
tho5  fhe  had  had  the  frhall  pox  before,  was  notwithftanding  in- 
feded  again  by  the  immediate  and  dole  application  of  the  va¬ 
riolous  matter  to  her  Ikin,  when  her  body  was  heated  with  ex- 
ercife :  Which  feems  to  prove,  that  fuch  an  application  is  more 
effedual  to  give  the  infedion  than  the  bare  morbid  effluvia,  ari¬ 
sing  from  the  body  of  the  patient,  and  received  into  the  found 
body  by  inlpiration :  For,  that  fhe  received  no  infedion  by  in- 
Ipiration  is  plain,  from  the  appearing  of  the  fmall-pox  upon 
thole  parts  only,  where  there  had  been  fuch  an  application  and 
contad: :  From  which  it  appears  very  probable,  that  a  perlbn 
who  has  already  had  the  Imali-pox,  as  the  man,  inoculated  by 
Mr. .Tanner  in  St.  Thomas s  hofpital,  may  poftibly  receive  it 
again  in  lome  flight  degree  by  inoculation;  that  being  Hill  a 
more  dole  and  immediate  application  of  the  variolous  matter  to 
the  blood,  and  juices  of  the  found  perlbn,  than  when  it  is  ap¬ 
plied  only  by  contad  to  the  ikin,  whole  and  unwounded. 

2.  That  the  infedion,  communicated  to  this  woman,  not  be¬ 
ing  univerfal,  as^  appears  from  her  having  no  fever  or  ficknels, 
or  general  eruption  of  the  puftules  all  over  her  body,  but  only 
on  the  parts,  rnfeded  by  immediate  Contad ;  no  argument  can  ; 
hence  be  drawn,  for  a  periods  being  liable  to  undergo  the  imali- 
pox  a  lecond  time ;  lb  as  to  have  fhe  ufual  fymplorhs  of  that 
dileale,  and  a  general  eruption  of  the  puftules ;  but  rather  the 
contrary.  -  >  < 

'  '  3.  That 
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3,  That  the  time,  in  which  this  infedion  fhewed  itfelf*  by  the 
appearance  of  the  puftules,  is  very  different  from  that  obierved 
upon  inoculation  $  the  firll  appearing  in  about  a  day  and  a  half; 
whereas  in  the  latte^*  cafe,  the  eruption  generally  (hews  itfelf  on 
the  feu.  day  or  not  Jibove  a  day  fooner  or  later,  as  appears  from 
the  accurate  and  curious  obfervations  of  Dr.  Net  tie  ton.  Which 
difference  is  what  ought  in  reafon  to  be  expeded  ;  fince  in  one 
cafe  the  infeclion  went  no  farther  than  the  parts  affeded  by  im¬ 
mediate  contad ;  whereas,  in  the  other  it  muff  be  propagated 
thro*  the  mafs  of  blood  to  all  the  parts  of  the  body. 

An  Account  of  two  Obfervations  upon  Catarads ;  by  S,  Aar 
tonio  Benevoli.  Phil.  Tranf.  N°  373.  p.  194. 

ON  the  13.  of  July  1720,  S.  ‘Benevoli  couched  a  German 
ioldier  of  catarads  in  both  his  eyes,  who  immediately 
after  the  operation  recovered  the  light  of  them  and  continued  to 
fee  till  his  death,  which  happened  of  an  acute  illnefs  on  the  6. 
of  April  1722,  Upon  this  S.  Benevoli  took  the  eyes  out  of 
their  orbits,  in  order  to  examine,  whether  the  estates,  con¬ 
fided  of  a  membranous  pellicle,  as  lome  writers  affirm  $  or  of  a 
preternatural  opacity  in  the  chryftalline  humour,  as  others  pre¬ 
tend.  Proceeding  immediately  to  the  diffedtion  of  the  left  eye, 
upon  a  careful  and  very  exad  examination  of  all  its  contents# 
he  could  not  find  any  fuch  thing  as  a  pellicle  within  it ;  but  dif- 
covered  a  fmall  yellow  ifh  body  at  the  bottom  of  the  bulb  of  the 
eye,  of  a  lenticular  lhape,  without  adhering  to  any  of  the  parts 
of  the  eye  j  which,  upon  extrading  it,  appeared  to  be  the  ebry- 
ftalline  humour  grown  opaque  and  fomething  lefs  than  its  natu¬ 
ral  fize,  having  two  or  three  fmall  dents  or  impreffions,  made  in 
its  circumference,  which  it  had  received  from  the  needle,  in  the 
operation  of  couching. 

1  The  next  day  he  examined  the  right  eye  in  the  fame  manner, 
and  he  difeovered  therein  the  chr-yftalline  humour  grown  opaque 
and  depreffed,  in  the  lame  manner  as  the  former,  to  the  bottom 
of  the  eye  ;  fill!  evidently  retaining  the  marks  of  the  needle  ; 
but  he  found  no  pellicle  within  the  eye,  not  with  (landing  the 
ft  ri  deft  fearch  he  could  make. 

S.  Benevoli,  having  formerly  made  experiments  on  the  eyes 
of  dead  fubjeds,  at  Bologna ,  in.  company  with  Dr.  Falfaha , 
introduced  the  needle  into  the  eye  in  the  lame  place  and  in  the 
fame  manner,  as  is  commonly  pradifed  in  the  operation  of 
couching  5  and  having  afterwards  differed  the  lame  eyes,  he 
always  found,  that  the  needle  had  palled  into  the  eye  on  the 
nr-  back- 
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backfide  of  the  chryftalline  humour;  fo  that  it  was  impoftibl 
to  bring  the  needle  forwards  from  thence  into  that  part  of  th 
acjueous  humour,  fbated  between  the  uvea  and  chryftalline  hu 
moor,  in  order  to  deprels  a  pellicle,  feated  there,  according  m 
the  common  opinion,  unlefs  he  had  palled  his  needle  thro3  th 
iublLnce  of  the  chryftalline  humour. 

This  curious  author  iikewile  obferves,  that  the  aforelaic  J 
fpace,  between  the  uvea  and  chryftalline  humour,  is  lb _veryv 
narrow,  that  tho*  he  finds  it  not  impoftible  to  introduce  a  needlue 
into  that  fpace;  yet  there  is  by  no  means  room  enough  to  turn 
the  needle  up  and  down  in  ail  dire&ions,  with  that  freedom', 
tiled  in  couching  catara&s,  without  wounding  either  the  uvet,  ■ 
or  chryftalline  humour. 

Laftiy,  S.  Benevoli  oblerves,  that  in  his  pra&ice  of  couching  : 
eatara&s  for  ieveral  years  (having  generally  couched  about  12. 
or  14  in  a  year)  he  had  always  found,  that  he  worked  upon  a 
hard  and  refilling  fubftance,  which  being  tenderly  touched  by 
the  needle,  would  vibrate  and  fiu&uate  backwards  and  for¬ 
wards,  and  lometimes  return  againft  the  needle  with  a  ieuhble 
impetus ,  which  by  no  means  agrees  with  the  common  notion  oft 
the  catarack  con fi fling  in  a  pellicle  or  membranous  lubftance. 

-An  Obfervation  of  a  folar  Eel i pie  at  Greenwich  Nov.  27. 

1722-  p*  tn.  by  'Dr.  Halley.  PhifTranf.  N°  574.  p.  1^7., 

Wrahjlated  from  the  Latin. 


x  2.9  16 

1  51  6 


1  54-  *8 

r  42  28 

f  45  z6 

%■  32  37 

2,  40  16 

3  45 

3  5*  45 

3  3?  35 
3  4>  *$ 


DR.  Halley  oblerved  the  eclipfe  juft  begun. 

The  dtftance  of  the  cufps  7'  4 v  •  whence: 
the  part  eclipfed  47"  and  the  true  begin¬ 
ning  was  at  ib  28'  58". 

The  diftance  of  the  cufps  10'  50". 

Repeated  16'  20". 

The  inclination  of  the  cufps  to  the  right  44®  50V 
The  remaining  clear  parts  17'  20". 

Again  repeated  in  the  middle  of  the  ecliplc 
nearly,  17' 9". 

The  inclination  to  the  left  t  p°. 

The  diftance  of  the  culps  1  5'  2l'L 
Again  repeated  10'  5  o''  . 

I  he  end  of  the  ecliple  doubtful,  by  realbn  the 
funds  limb  was  uneven  and  undulating  and  not 
well  defined* 


3  43 
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3  43  45  The  ec^ip^  certainly  ended. 

The  fky'was  all  the  time  lerene  and  calm. 

r\ ;  '  •  -  *  •..  ;  ,  '  ’ * 


‘The  fame  Eclipfe  obferved  in  Fleetftreet,  London  5  by  Mr. 
George  Graham.  Phih  Tranfi  N°  374.  p.  198. 
h  // 

_  _  -  *  _  A  •  m  t> 


P.  M.  1 

28 

H 

$8* 

Apparent  time,  the  eclipfc  began. 

2 

29 

34 

By  eftimation,  the  cufps  parallel  to  the 
horizon. 

3 

43 

22 

The  end. 

2 

14 

44 

The  duration. 

The  quantity  eclipfed  five  digits  yLif. 

Mr.  Graham  had  very  corre£t  obfervations  both  of  the  fun 
and  Bars,  the  2 6,  27,  and <28.  Nov.  for  determining  the  exaft 
time  by  his  clock. 

For  fome  minutes  before  the  eclipfe  began,  he  obferved  the 
fun  wfith  a  12  foot  telefcope,  furnifhed  with  a  micrometer, 
keeping  that  part  of  the  limb  in  the  middle  of  the  glals,  where 
he  expelled  the  moon  firft  to  touch  $  and  in  lefs  than  four  fe- 
conds  of  tjme,  from  the  moment  he  judged  the  eclipfe  began,  it 
was  fo  considerably  advanced,  that  he  could  not  doubt  of  hav¬ 
ing  the  beginning  to  lefs  than  three  Seconds :  He  believes  the 
exacl  time  of  ending  was  within  the  fame  limit,  notwithstand¬ 
ing  that  the  undulation  of  the  limb  was  then  much  greater  than 
at  the  beginning  :  At  the  time  of  the  greatefl  obfcuration,  the 
parrs  eclipfed,  meafured  with  the  micromer,  were  927  fuch 
parts,  as  the  fun’s  vertical  diameter  contained  ip4<5,  which  was 
taken  a  little  before  the  beginning  of  the  eclipfe. 

The  fky  was  clear  and  free  from  clouds,  till  near  the  end, 
when  a  narrow  cloud  obfcured  fome  part  of  the  fun’s  dill  $  but  ' 
that  part  of  the  limb,  where  the  eclipfe  ended,  continued  clear 
till  after  it  was  over. 

By  this  obfervation  the  beginning  did  not  differ  2'  and  f  and 
the  end  not  f  a  minute  from  Dr.  Halley's  computation  $  and  if 
the  Dr’s  computation,  which  was  made  for  Greenwich ,  had 
been  reduced  to  the  meridian  of  London ,  the  difference  would 
have  been  ftill  lefs.  ?  * 

The  fame  eclipfe  was  obferved  by  Mr.  Hawkins  at  Wakefield 
m  Torkfhire,  to  begin  at  ih  2V  p.  m.  and  to  end  at  f  30'  3^ 
The  fun’s  diameter  was  obfcured  upwards  of  five  digits. 

” V QL«  VII,  6  Ee  An 


2i8  MEMOIRS  of  the 

Jn  Account  of  the  Tart  ides  and  Strufture  of  Diamonds  s; 
by  M.  Leewenhoeck.  Phih  aiani.  2N  374*  P • 
fr (inflated  from  the  Latin. 

AFTER  M.  Lemenhoeck  had  difctfver’d,  that  fom 

metals,  and  even  grains  of  fand,  confided  of  very  final! 
panicles  of  the  fame  matter,  he  turn’d  his  thoughts  to  com 
hder  a  diamond,  as  whether  it  alio  confided  of  the  famn 
iort  of  particles,  that  might  be  obferv’d  with  the  micrco 

iL°U *' Leewenhoeck,  therefore,  viewing  with  a  microfcopp< 
a  fmall  diamond,  could  obferve  with  the  naked  eye  a  great 
many  particles  in  the  unpolifh’d  and  dark  part  thereof  5  amc 
he  found,  that  it  confided  of  fmall  particles:  But  not  beini£ 
fatisfied  with  thefe  obfervations,  he  refolv’d  to  break  \ 
diamond  into  pieces,  in  order  toconfider  thefe  pieces. 

Laying,  therefore,  a  diamond  upon  a  hammer,  he  ftruc  : 
it  once  and  again  with  another  hammer,  and  thereby  it  w a* 
broke  into  four  or  five  pieces:  With  which  not  being  yc 
fatisfied,  he  had  a  mind  to  break  the  diamond  into  dill 
fmaller  bits,  and  accordingly  he  folded  up  a  piece,  bigge 
than  the  red  in  a  double  piece  of  paper,  that  he  might  loi 
none  of  it. 

Here  M.  Leewenhoeck  was  furpris’d  at  the  hardnefs  of  . 
diamond  3  which  tho’  often  druck  upon  with  confiderabl 
force,  broke  only  into  four  or  five  pieces  without  any  fmail 


bits. 


Upon  placing  the  lad  mentioned  pieces  before  a  micro 
fcope,  he  view’d  them,  and  found  that  all  of  them  confide: 
of  very  fmall  particles:  And  upon  expofing  them  to  thr 
rays  of  the  fun,  he  obferv’d  a  kind  of  little  flame  break  op. 
from  them,  and  bigger  than  any  he  had  ever  obferv’d.  I 
He  oblerv’d  with  his  naked  eye  one  fmall  piece  that  ha 
it 6  flat  and  fquare  crack,  direfHy  expos’d  to  the  fun;  and  ; 
far  as  he  could  judge  with  his  naked  eye,  three  or  four  hah 
of  a  man’s  beard  in  breadth. 

Such  a  quantity  of  fparkling  flames  iffued  from  th 
piece  of  diamond,  that  he  judged  them  upwards  of  400  :  A 
few  of  thofe  flames  lay  cloler  to  each  other  and  were  bigge 
than  the  red:  Whence  he  concluded,  that  the  particles  <0 
the  diamond  were  bigger  in  that  place  and  more  regular! 
difpos’d  than  the  other  particles. 
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Afterwards  he  view’d  another  piece  of  diamond,  of  about 
the  fame  bignefs  with  the  former,  which  was .  alio  dire&ly 
expos’d  to  the  rays  of  the  fun;  and  he  found  it  confided  of 
the  fame  number  of  very  fmall  particles:  From  the  half  of 
that  little  piece,  there  iikewife  arofc  the  fame  fparkling 
flames,  butfmaller;  and  in  the  other  half  a  kind  of  waving 
flame  was  obierv’d,  with  a  continual  coruication,  like  a  faint 

lightning.  .  1 

Moreover,  after  withdrawing  thefe  littie  pieces  out  01  the 

fun’s  rays,  various  appearances  dill  prefented  themfelves  to 
his  eyes;  among  other  things  a  little  .flame  feemed  to  dart 
aloft  from  each  particle  of  the  diamond. 

Moreover,  he  had  nine  fmall  pieces  of  diamond,  lyin^ 
before  his  microfcope  ;  and  in  ieven  of  them  he  obferv’d  thefe 
particles,  which  lh,ot  forth  the  fparkling  flames  as  was 
already  mentioned;  and  in  two  others  he  couid  likewile  ob- 
ferve  thofe  particles,  of  which  he  fuppofes  a  diamond  is 
compos’d;  but  they  had  their  planes  turn  cl  towards  the  fu n8 
in  fuch  a  manner  that  he  could  didinctly  obferve  feveral  par¬ 
ticles  at  the  fame  time. 

It  was  an  agreeable  fight  to  behold  fo  many  appearances  of 
fparkling  flames,  mod  of  them  of  a  bright  dame-colour,  and 
fome gree nidi :  M .  Leewenboech  was  lurpris  d  to  oMerve  at 
the  extremity  of  fbme  of  the  flames  fuch  a  motion  anu 
vibration  in  the  air,  as  if  they  were  become  lo  weak  in  that 
place,  as  not  to  be  diftinguiih’d.  He  was  mod  of  all  fur- 
pris’d,  that  Are  (hot  forth  every  way  out  of  fuch  a  particle  of 
diamond,  fhifhing  faintly  and  like  lightning  at  a  didance3 

and  this  he  obferv’d  feveral  times. 

M.  Leewenboeck.  did  not  only  himfelt  view  with  nis  micro*  - 
cops  the  fa  id  piece  of  diamond,  but  he  blew  d  it  another 
perlon,  who  affirm’d,  that  the  appearances  exactly  agreed 
with  M.  Lee-wen boeck's  defcripuoo,  and  that  he  was  fur- 

pris’d  at  the  unufual  fight.  p  ,  rr  , 

Moreover,  he  had  before  his  microicope  a  piece  or  ^diamond 

whofe  particles  were  in  lamella  or  layers  on  each  other;  and 
reprefented  by  AB  C  fig.  i.  Plate  VIL 

Afterwards  be  placed  before  His  microfcope  anothei  piece 
of  diamond,  whofe  lamella  he  could  obferye  verv  dtftir.61.iy 
lie  on  each  other;  and  represented  by^  l'!  nr  L  M 

Fior.  2.  where  the  particles  mark’d  F  G,  F^H,^  f  I,  b  h-  a°d  G 
feem  to  be  fomewhat  thicker  than  the  reft;  out  tneie  coniia 
of  feveral  lamella?  lying  upon  each  other.  In  that  part  of  the 

Fez  pwee 
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piece,  reprefented  between  DEFM,  exceeding  thin  lamella 
appear  very  diflin&ly  from  a  congeries  of  which  it  is  certain 
the  whole  diamond  is  compos’d. 

M.  Leewenhoeck  had  fent  him  two  pieces  of  diamond;  as 
alio  a  fmall  diamond,  that  was  cut  or  polifhed,  but  foul  or 
flawy,  as  jewellers  term  it. 

The  fmall  lines  running  thro\all  the  piece  N  OPQTig.  3 
are  really  no  other  than  the  lamella ,  of  which  diamonds  are 
laid  to  be  compos’d;  which  are  more  diflin&Iy  feen  at  PQ. 

In  order  to  have  a  more  diftinft  idea  of  this  he  caus’d  the; 
defigner  to  draw  it  of  the  fame  bignefs,  as  it  appear’d  to  the 
naked  eye;  and  this  is  reprefented  between  ST  Fig.  4 
This  fmall  piece  of  diamond  confifted  of  fo  many  and  fuch 
fmall  particles,  as  cannot  be  conceiv’d  by  any,  who  have  not 
feen  it. 

In  another  piece  of  diamond,  almoft  of  the  fame  bignefs. 
the  lamella  could  be  diftinguifh’d  ;  and  about  j-  part  thereof 
confifted  of  fo  regular  a  pentagon ,  as  if  it  were  artificially; 
cut,  only  that  a  very  fmall  diamond  was  fattened  to  it,  that 
cover’d  about  the  fourth  part  of  the  pentagon ;  and  he  could 
plainly  fee,  that  it  alfo  confitted  of  lamella  or  particles  refem- 
bling  lamella . 

As  to  the  fmall  diamond,  tho’  polifhed,  it  was  foul  or  flawy; 
fuch  being  fo  as  are  either  of  a  yellowifh  colour  or  full  of  lines 
or  chinks,  tho’  thofe  in  this  could  not  be  obferv’d  with  the. 
naked  eye,  nay,  fcarcely  with  the  microfcope. 

This  Imall  diamond  was  quadrangular;  near  one  of  the 
angles  within  the  diamond,  M.  Leewenhoeck  obferv’d  various 
particles,  feparated  from  each  other,  only  that  they  feem’dd 
ta  touch  each  other  a  little,  at  which  he  was  at  firft  fiirpris’d  : 
the  largeft  of  thefe  particles  was  of  a  yellowifh  colour,  and 
broader  than  the  other,  but  not  lb  thick,  and  as  bright  as 
glals  ;  the  other  particles  were  of  various  figures,  and  fome 
as  bright  as  the  firtt;  and  M.  Leewenhoeck  judged  them 
about  20  in  number,  tho’  the  defigner  had  not  delineated  fo 
many. 

Upon  viewing  this,  M.  Leewenhoeck  was  apt  to  think,  -that 
when  the  matter,  of  which  diamonds  are  form’d,  floated  in 
the  air;  thele  fmall  particles,  which  likewife  were  diamonds, 
were  united  to  the  former  diamond. 

Upon  this  occafion  M.  leewJenhoeck  recolle&ed,  that  he 
had  feveral  mountain  chryttals  of  an  hexangular  figure, 
within  iome  of  which  lay  fome  very  fmall  oblong  figures,  of 
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a  blueifh  colour  ;  but  lo  exceeding  fmall,  as  -hardly  to  -be- 
diftinguifh’d,  even  in  the  be  ft  microfcope.  .  -  ,  , 

Moreover,  he  caus’d  delineate  the  flawy  diamond,  as  big 
as  the  life,  as  reprefented  between  V  and  W  Fig.  5. 

Afterwards  he  caus’d  delineate  feparately  thofe  fmall  dia¬ 
monds,  included  in  the  larger  one,  reprefented  in  Fig.  5. 
and  fhewn  at  XI  ZABC  Fig.  6.  where  XYZ  denotes  the 
outer  fide  of  the  diamond,  which  tho’  cut  or  polifhed,  yet 
view’d  thro’  a  microfcope,  appear’d  of  a  darkifh  colour  $ 
Z  ABODE  reprefents  thofe  fmall  diamonds,  which  lay 
inclos’d,  as  it  were,  in  the  larger  diamond. 

Afterwards  placing  before  his  microfcope  that  fide  of  the 
diamond,  reprefented  Fig.  5.  and  in  which  the  fmaller  dia¬ 
monds  were  inclos’d,  as  has  been  faid,  he  found  it  full  of 
holes,  which  M.  Leeivenhoeck  fuppofes,  were  made  in  poll  fil¬ 
ing  that  fide  :  So  that  the  fmall  diamonds,  which  pofTeijfed 
thafe  places,  falling  out  in  the  polifhing,  caus’d  thefe  pits  or 
holes,  reprefented  between  F  GH  Fig.  7. 

Moreover,  turning  that  fmall  diamond  (reprefented  be¬ 
tween  VW  Fig.  5.)  upon  its  fide  5  and  where  it  was  thickeft, 
applying  a  razor,  in  order  to  fplit  it  with  the  blow  of  a 
hammer  5  but  after  repeated  blows  he  could  not  effect 

it.  |  .  «A 

Wherefore,  folding  the  diamond  up  in  a  clean  piece  of 
paper,  he  laid  it  upon  a  hammer,  and  after  ftriking  feveral 
blows  with  another  hammer,  he  at  laft  broke  it.  After  hp 
had  placed  all  the  broken  pieces  before  different  micro  fcopes, 
he  caus’d  the  defigner  delineate  one  piece,  that  feemed  to  the 
eye  to  have  more  lamella  than  the  reft,  as  reprefented  by 
IKLMFig.  8.  Yet  it  was  not  poffible  for  the  defigner  to 
draw  it  fo  compleatly  as  it  appear’d  to  the  eye. 

The  microfcope,  with  which  that  piece,  reprefented 
Fig.  8.  was  obferv’d,  being  different  from  the  other  micro- 
fcopes,  by  which  the  other  piecesof  diamond  were  delineated  ; 
the  defigner  drew  this  laft  piece  of  the  fame  bignefs,  as  it 
appear’d  to  the  naked  eye,  as  reprefented  between  KO 


Fig.  9.  .  .  .  -  ,  -  , 

Some  of  the  pieces  of  the  diamond,  view’d  with  a  micro¬ 
fcope,  exhibited  a  very  agreeable  fight;  and  M.  Leewen- 
Jooeck  fhew’d  them  to  others,  who  were  mightily  pleas’d  to 
obferve  fuch  a  variety  of  parts  in  one  ftngle  piece  of  diamond  5 
especially  that  the  of  which  diamonds  are  compos’d. 
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could  be  very  diftin&ly  obferv’d  in  two  fniall  pieces;  to  w 
when  thele  lamella  lay  lengthways  before  fhe  eye. 

Afterwards  M.  Leewenboeck  turn’d  his  thoughts  to  examin  \ 
an  hexagonal  piece  of  mountain  chrydal,  whofe  length  w ..s 
about  two  fingers  breadth,  and  its  thicknefs  that  of  thelitt  [ 
finger. 

He  broke  that  chryftal  into  leveral  pieces,  which  he  places 
before  his  microfcopes,  in  order  to  examine,  whether  the 
were  compos’d  of  lamellae,  laid  upon  each  other,  in  the  fam 
manner  as  he  faid,  diamonds  acquire  their  bulk  :  But  aftt? 
repeated  trials,  he  could  not  find  even  the  lead:  lamella  \ 
therein: 'But  he  generally  found,  in  the  fix  fides  of  all  tbh< 
pieces  of  chryftal  he  had,  frnall  tranfverfe  lines,  fome  a  littlk 
higher  than  the  others. 

Notwithftanding  M.  Leer»enhoeck  had  formerly  confidereec 
and  broke  a  great  many  chrvdals,  yet  he  could  never  fatisf  ■ 
hiriifelf  in  this  matter. 

"The  different  Ref  Tangibility  of  coloured  Light ;  by  Dr 
Defaguliers.  Phil.  Tranf.  IS!0  3 74.  p,  2c 6. 

SIR  If  cldc  Newton  in  his  Optics,  book  1.  prop  .  1.  exper,  22 
gives  an  account  of  an  experiment,  made  with  a  card 
or  paper,  painted  red  on  one  half  and  blue  on  the  other  ; 
which  being  enlightened  by  a  candle,  the  image,  by  the  in 
terpofition  of  a  lens ,  is  fo  projected  on  a  white  paper,  held 
on  the  other  fide  of  the  lens,  that  the  place  where  the  blue 
half  appears  didinff,  (or  the  diftinft  bafe  of  the  image  of  the 
blue  half,  as  opticians  call  it)  is  much  nearer  to  the  lenc 
than  the  place  of  the  image  of  the  red  half;  and  this  is  made 
apparent,  by  ieeing  on  one  of  theie  images  the  reprefentatiorr 
of  the  black  threads,  wrapp’d  round  the  card,  whild  theys 
are  not  vifible  on  the  other:  This  is  fully  deferib’d  in  loci 
fupra  citat.  But  yet  a  foreign  gentleman  (vide  Abla  Erudit. 
Lips,  fupplem.  tom.  8.  §  3.  p.  130,  13  x.)  has  call’d  the  experi¬ 
ment  in  queftion,  and  denied  the  matter  of  faff,  affirming, 
that  he  could  not  make  it  fucceed;  but  propofes  an  experi¬ 
ment  of  his  own  to  difprove  the  different  refrangibifity  of  the. 
rays, 

Upon  this  Hr.  Defaguliers  made  the  experiment  over 
again  before  the  Royal  Society,  which  fucceeded  well :  Butt 
because  there  mult  be  care  taken  in  making  it,  he  mentionss 
all  the  particulars,  oblerv’d  in  the  performance ;  which,  if 

duly/ 
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duly  put  in  pra&ice,  will  make  the  experiment  always 
iucceed. 

He  painted  one  halfof  the  card  RB  [in  Fig.  10.  Plate  VII.) 
as  B  with  ultramarine ,  made  deeper  with  a  fatal  i  mixture  ot 
indigo  3  and  the  other  half  R  he  painted  over  with  cinnaber , 
heighten’d  with  a  little  carmine  ;  fo  that  the  line,  which  fepa- 
rated  the  red  from  the  blue,  was  perpendicular  to  the  long 
iides  of  the  card. 

Then  he  wrapp’d  a  black  fllk  four  times  over  the  middle 
of  each  painted  part  of  the  card,  as  in  Fig.  1 1. 

Upon  a  fquare  trencher  (as  in  Fig.  12.)  painted  black,  and 
fufpended  vertically  againft  a  wall,  the  Dr.  fix’d  the  card 
with  a  pin 3  and  the  room  being  made  very  dark,  he  en¬ 
lightened  the  card  with  a  ftrong  light,  thrown  upon  it  from  a 
dark  lanthorn,  that  had  two  convex  glaffes  therein  ;  then 
fettingupthe  kttt  L  L  (reprefented  by  Fig.  13.)  in  inch  a 
manner  that  its  axis  pafs’d  perpendicularly  thro’  the  image  of 
the  card,  at  the  diftance  of  nine  foot  from  the  card,  the 
image  of  the  card  being  receiv’d  upon  a  piece  of  white 
paper  at  the  diftance  of  nine  foot  on  the  other  llde  ot  the 
lens  at  B,  the  blue  half  appeared  diftinft,  with  the  image  of 
the  black  filk  going  vertically  along  its  plane,  whilft  no  ap¬ 
pearance  of  the  black  filk  was  perceivable  on  the  red  half; 
then  removing  the  paper  about  two  inches  to  R,  tne  red 
halfof  the  image  had  a  black  line  very  plain  upon  it,  whilft 
it  was  invifible  on  the  blue  half.  This  was  more  evident, 
when  a  ftrong  image  of  the  candle  was  fucceftively  thrown 
on  that  half  of  the  card,  whofe  image  was  then  under  con¬ 
sideration  :  When  the  paper  was  held  in  the  middle  between 
R  and  B,  the  black  line  upon  each  colour  was  vifible,  but 
indiftindh 

N.  Care  muft  be  taken  to  make  the  colours  deep, 
becaufe  having  accidentally  rubb’d  off  fome  of  the  blue,  the 
whvtenefs  of  the  card  under  it,  caus’d  its  image  to  fly  out 
farther,  almoft  as  far  as  that  oi  the  red. 

An  Account  of  the  Inoculation  of  tin  Small  Pox  and  the 

Mortality  of  that  Dijiemper  in  the  natural  Way ;  bfi 

PDr.  Nettleton.  Phil.  Tranf.  N°  374.  p.  209. 

SPHERE  are  two  propofitions,  advanced  by  tne  favourers 

JL  of  the  practice  of  inoculation,  in  which  the  public 
ferns  to  require  fuller  latisfaflion.  i.  That  the  difterpper, 
rak’d  by  inoculation,  is  really  the  fmaU-pqx.  2.  I  hat  it 

vl.c  ’  is 
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is  much  more  mild  and  favourable,  and  far  lefs  mortal  thafu 
the  natural  fort. 

The  former  of  thefe  is  not  fo  much  difputed  now,  as  it 
was  at  firft,  when  this  method  was  introduced  5  nor  can  it 
be  doubted  by  any  one,  who  has  feen  thole  that  have  been 
inoculated,  and  has  alfo  been  much  converfant  in  the  natural 
fraall  pox:  There  is  ufually  no  manner  of  difference  to  be. 
obferv’d  between  the  one  fort  and  the  other,  when  the  numberr 
of  puftules  is  nearly  the  famey  but  in  both  there  are  almoftl 
infinite  degrees  of  the  diftemper,  according  to  the  diverfityy 
o-f  that  number.  All  the  variation,  that  can  be  perceiv’d  in. 
the  inoculated  fmall-pox  from  the  natural,  is,  that  in  the: 
former,  the  puftules  are  commonly  fewer  in  number,  and: 
all  the  reft  of  the  fymptoms  in  ,the  fame  proportion  more: 
favourable ;  They  exa&ly  referable  what  is  call’d  the  difo 
finch  ibrt;  the  fymptoms  before  the  eruption  are  the  very/ 
fame,  and  when  the  puftules  begin  to  rife,  their  appearance: 
is  the  fame,  as  well  as  their  periods  of  maturation  anddeclen- 
iionj  they  are  at  firft  of  the  fame  florid,  rofy  colour,  and. 
when  fully  ripe,  of  as  fair  a  yellow;  they  commonly  rife  as 
round  and  as  large  as  the  other,  and  when  they  are  very 
numerous,  the  inflammation  and  fweiling  of  the  face  comes 
on  at  the  ufual  time,  and  is  followed  by  the  fweil  ing  of  the 
hands  and  feet,  and  only  once  the  Dr.  obferv’d  a  falivation, , 
rho  the  puftules  were  diftindt:  In  the  natural  fmall-pox, 
vvhen  the  puftules  are  very  few,  we  fomeHmes  obferve,  they 
do  not  rife  to  fo  great  a  bulk,  neither  do  they  ripen  fo  fully 
nor  continue  fo  long  as  ufual;  and  it  is  the  fame  in  the  way 
of  inoculation :  In  fliort,  as  this  diftemper  is  rais’d  by- an 
ingrahment  from  the  fmall  pox.  as  it  has  the  very  fame  ap¬ 
pearance,  and  as  it  is  capab  e  of  producing  the  fame  by 
infection,  there  fee  ms  to  be  no  room  to  dokbt  of  its  being  the 
true  and  genuine  imallpox :  And  if  that  be  allow’d,  it  will 
follow  from  thence,  as  a  corollary,  viz*  That  thofe,  who 
have  been  inoculated,  are  in  no  more  danger  of  receiving  the 
diftemper  again,  than  thofe  who  have  had  it  in  the  ordinary 
ways  And  this  is  alfo  thus  far  confirm’d  by  experience.  It 
is  very  readily  granted,  that  the  operation  may  fometimes 
iaii:  thole  gentlemen,  who  firft  communicated  to  the* 
Iloyal  Society  fome  account  of  this  practice  from  ^turke<\\ 
intimated  lo  much;  tho’  Dr.  Tsfettleton  believes  that  that  will 
happen  but  rarely:  In  one  inftance  in  Hattifax ,  vide  mU. 

* '  31  /  ■  ^ no  eruption  at  all,  nor  did  , 

•  i  <;  ii  .  j  the 
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hd  wound  inflame  and  fwell  any  more  than  in  a  common  inci- 
(ion,  which  made  him  conclude,  that  what  was  applied  had 
not  taken  effe6f,  and  indeed,  he  was  well  aware  of  the  reafon. 
in  three  other  inftances,  tho’  the  wounds  inflamed,  fwelled  and 
iifcharged  confiderably  5  yet  the  eruptions  were  lo  imperfaft,  as 
ro  leave  the  Dr.  a  little  in  doubt :  But  two  of  thele  were  after¬ 
wards  fufficiently  tried,  by  being  conftantly  with  thole  who  had 
he  linall-pox,  without  receiving  any  infe£lit)n  3  which  makes 
:he  Dr.  apt  to  think,  they  will  always  be  lecure  from  any  dan¬ 
ger  of  it :  As  to  all  the  reft,  neither  the  Dr.  nor  any  body  elfe, 
who  law  them,  did  in  the  leaft  queftion,  but  that  they  had  the 
:rue  fmall-pox. 

As  to  the  latter  propofition,  viz.  That  the  inoculated  fmall- 
x>x  is  far  lels  dangerous  than  the  natural,  the  truth  hereof,  the 
Dr.  fuppofes,  can  only  be  found  by  making  a  comparifon,  lo 
ar  as  experience  will  extend.  To  this  purpole  he  took  an  ac¬ 
count  how  many  had  the  fmall-pox  and  how  many  out  of  that 
sumber  died  in  the  town  of  Halifax  and  fome  part  of  the 
country,  and  he  procured  the  lame  from  fevera.1  other  towns 
hereabouts,  where  the  fmall-pox  had  been  epidemical  in  1722, 
md  that  with  as  much  exa£lnefs  as  was  poftible. 


Perfons  who  had  3 
the  fmall-pox. 


in  Halifax 

27  6 

43 

ft  a  parr  of  the  parifh  at  Halifax  ftretching? 
towards  "Bradford .  5 

* 91 

59 

n  another  part  of  the  fame  parilh 

2  tf8 

28 

n  Bradford 

129 

3  * 

in  Leeds 

7  pa 

189 

In  Wakefield 

418 

57 

in  Rochdale 

*77 

38 

ft  Jjhton  under  Line ,  a  fmali  market-town 
in  Lancajhire ,  including  two  neighbouring  S 

279 

5* 

villages.  3 

ft  Macclesfield 

302 

37 

in  Stockport 

287 

73 

in  Rather  field 

180 

20 

Total 

5405 

6$<5 

A  great  number  of  obfervations  is  requilite,  before  any  cer* 
:zh  conclusions  can  be  drawn.  The  Dr.  only  remarks,  that  it 
Vol.  VII.  6  F  f  appears 
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appears  from  thefe  accounts,  that  in  1722,  in  this  part  of  thru 
kingdom,  almofl  19  out  of  every  10 o,  or  near  one  fifth  < 
thofe,  who  had  the  natural  fmall-pox,  died  5  whereas  out  of  6 
inoculated,  not  one  died. 

A  Comp  ar  if  on  between  the  ‘Danger  of  the  Small-pox  in  tl  h 
Natural  Way  and  that  given  by  Inoculation  5  by  Dr.  Juriiin 
Phil.  Tranf  N°  374.  p.  213. 

^TP'HE  number  of  perfbns,  who  had  the  fmall-pox  by  inocrj 
X  lation  in  England ,  is,  by  the  beft  information  the  D  ? 


could  procure,  as  follows  $ 

Inoculated  by  Dr.  Nett  let  on  66 

Mr.  Claudius  Amy  and  lerjeant-furgeon  2 

Mr.  Maitland  furgeon  55 

Dr.  Dover  , 

Mr.  Weymijh  furgeon 
The  Rev.  Mr.  Johnfon 
Dr.  ‘Brady  at  Fortjmouth 


Mr.  Smith  furgeon  and  Mr.  Dymer  apothecary 'at  Chichefler  1 


Mr.  Waller  apothecary  at  Gofport 
A  woman  at  Leicester 

Dr.  Williams  at  Haverford-Wefl  t 

Two  other  perfons  near  the  lame  place 
Dr.  French  at  Brijlol 


In  all  18 

r. (  o'--  ' '  yr:>  ■  lea 

The  oppofers  of  inoculation  affirm,  that  out  of  this  numbre 
two  perfons  died  of  the  inoculated  fmall-pox  5  and  the  favourer 
of  this  practice  maintain,  that  their  death  was  owing  to  othett 
cauies.  If,  to  avoid  difpute,  thefe  two  be  allowed  to  have  dies 
of  inoculation,  we  mult  eftimate  the  hazard  of  dying  of  th 
inoculated  fm a  13  pox,  as  far  as  can  be  collected  from  our  ow 
experience,  to  be  that  of  2  out  of  182  or  1  out  of  91. 

.  ^r°  Mather ,  in  a  letter,  dated  March  10. 1721,  from  Bc(tc 
in  Few  England,  gives  an  account,  that  of  near  300  inoci 
latcd  there,  five  or  fix  died  upon  or  after  it  3  but  from  other  d 
Dales  and  accidents,  chiefly  from  having  taken  the  infection  J 
the  common  way  by  inipiration,  before  it  could  be  commun  i 
cated  to  them  in  this  way  of  tranfpiantation. 

If  we  allow  5  out  of  thefe  3-00  to  have  died  of  the  fmal.: 

'  ly  inoculation,  notwithftanding  what  Ur.  Mather  ha 
laid  01  tlieir  dying  by  other  accidents  or  difeafes  j  the  hazam 
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of  inoculation  will  thence  he  determined  to  be  that  of  i  in 
about  60  :  But  here  it  mu  ft  be  obferved,  that  by  all  the  accounts 
from  New  England,  the  operators  there  dp  not  appear  to  have 
been  lb  cautious  in  the  choice  of  their  fubjeSs,  as  in  England : 
For  Mr.  Mather  tells  us,  that  the  perlons  inoculated  were 
ybung  and  old,  from  i  to  70  years  of  age,  weak  and  Brong  ; 
and  by  other  relations  we  are  informed,  that  women  with  child, 
and  others  even  in  child  bed,  underwent  the  operation^  Proba- 
bly  the  greatnefs  of  the  danger  they  were  in,  from  the  infection 
in  the  natural  way,  which  then  raged  among  them  with  the  ut- 
mo  ft  fury,  made  them  the  more  adventurous.  _ 

In  order  to  form  an  eftimate  of  the  hazard,  whicn  all  man¬ 
kind,  one  with  another,  are  under  of  dying  of  the  fmall-pox 
in  the  natural  way,  that  by  comparing  this  with  the  hazard  ot 
inoculation,  the  public  may  be  enabled  to  form  a  judgment, 
whether  or  no  the  pra£tice  of  inoculation  tend  to  the  prelerva- 
tion  of  mankind,  by  leffening  the  danger  to  whicn  they  are 
otherways  liable  $  the  Dr.  consulted  the  yearly  bills  or  morta¬ 
lity,  as  far  back  as  1667,  the  year  after  the  plague  and  the  fire 
of  London ,  comprehending  to  1722,  the  fpace  of  56  years, 
from  42  of  which  the  Dr.  has  given  extra&s  in  the  two  tollow- 

j  ing  tables.  . 

The  firffc  of  thefe  takes  in  the  firft  20  years,  diftinguifning 

for  every  year  the  total  number  of  burials,  and  likewife  the 
number  that  died  of  the  fmall-pox  in  two  feparate  columns. 
The  third  column  fhews,  how  many  died  of  the  fmall-pox  out 
of  every  1000  that  were  buried  $  and  the  fourth  column  exhi¬ 
bits  the  proportion  between  thofe  that  died  of  the  fmall-pox  and 
the  whole  number  of  burials,  by  the  neareft  vulgar  fraction, 

having  always  1  for  the  numerator. 

The  fecond  table  gives  the  laft  22  years  after  the  lame  man¬ 
ner  5  and  at  the  bottom  of  each  table  is  given  the  total  number 
for  each  leries  of  years,  and  like  wile  the  number  that  died  each 
year,  taken  at  a  medium,  one  year  with  another :  By  which  it 
I  appears,  that  the  proportion  between  the  number  of  thole  that 
die  of  the  fmall-pox  and  the  whole  number  of  burials,  is  very 
nearly  the  lame,  upon  an  average  for  each  leries  of  years. 

The  14  intermediate  years  between  i6%6  and  1701  are  left 
out ;  becaufe  in  the  bills  for  thole  years,  the  accounts  of  the 
fmall-pox  and  mealies  are  not  diftinguilhed,  as  in  the  preceed- 
ing  and  following  years  $  but  are  joined  together  in  one  article : 
So  that  from  them  no  certain  account  can  be  drawn  of  the  num¬ 
ber  of  perlons  that  died  of  the  fmall-pox,  „ 

1 ; ,  r  pf j  TABLE 
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75 
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73 

r 
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14 

1671 
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44 

1  I 

25] 

1672 

18230 

1 1 16 

61 
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16 
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853 

49 
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21 
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1 18 
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58 
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* 
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179E 
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1967 

91 
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8 
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y 
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1701 
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IO95 

53 

1 

;  1702 
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311 

16 

1 

63 
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20720 

898 

43 

1 

22 

L1 
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±1 

22684 

■ 

1501 

66 

1 

15 
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22097 

1095 

50 
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1 
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I 

20 

00 

0 

■"  lop 

•ni  "  1 

2  I  29  I 

1687 

79 

■  ■: 

I 

13 

J  , 

JL  I7°9 

2l8oO 

IO24 

47  , 

I 

21 

1  '710 

2462O 

3138 

127 

I 

8 

- 

S3 

1 7 1 1 

i9833 

9*5 

46 

i_ 

22 

/ 1712 

2  I  19S 

1943 

92 

.  _L 

11 
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1 

13 
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1 

21 
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2427 

99 

1 

To 
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23446 

2211 

94 

1 

IT 
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71 

1 

t 

9 
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3229 
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1 

18 
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1 
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By  thofe  tables  it  appears,  that  upwards  of  7  per  cent  orr 
fbmewhat  more  than  part  of  mankind  die  of  the  fmali  pox  5; 
and  confeguently,  the  hazard  of  dying  of  that  diftemjier,  to: 
every  individual,  born  into  the  world,  is  at  lead:  that  of  1  in 
34  5  and  that  this  hazard  increafes,  after  the  birth,  as  the  child 
advances  in  age,  will  appear  from  what  follows. 

From  this  eftimate  it  is  demonftrable,  that  in  the  cafe  of  per- 
iofis  adfually  having  the  fmall-pox,  the  hazard  they  run,  one 
with  another,  of  dying  of  that  diftemper.,  is  greater  than  that: 
of  1  in  145  or  which  is  the  fame  thing,  there  muff  be  fewerr 
than  13  that  recover,  for  one  that  dies  of  the  fmall-pox:  For,, 
ince  f4  part  of  mankind  die  of  the  fmall-pox  and  the  other: 
13  parts  die  of  other  difeafes  3  if  thefe  13  have  all  had  the 
fmall-pox  and  recovered  from  them,  before  they  fell  ill  of  thofe: 
other  difeafes  of  which  they  died,  then  juft  13  will  have  reco¬ 
vered  from  the  fmall-pox,  for  one  that  dies  of  that  diftemper :: 
But  as  it  is  notorious,  that  great  numbers,  efpecially  of  young; 
children,  die  of  other  difeafes,  without  ever  having  the 
imall-pox  5  it  is  plain,  that  fewer  than  13  muff  recover  from i( 
this  diftemper,  for  one  that  dies  of  them.  «  1 

To  determine  exadlly  how  many  of  thefe  13  parts  of  mankind 
die,  without  having  the  fmall-pox,  is  a  very  difficult  talk  :  But 

it  is  eafy  to  fee,  that  a  confiderable  dedudfion  is  to  be  made 
from  them. 

In  the  firft  place,  the  two  articles  of  Hill-born  and  abortive 
children,  which  are  put  into  the  yearly  bills,  as  part  of  the 
mi  m  her  of  burials,  are  unqueftionably  to  be  deduced.  \ 

With  thefe  two  the  Dr.  joins  the  following  heads,  which,  by 
the  be  ft  information  he  could  procure,  comprehend  only  very 
young  children,  or  at  mofl  not  above  one  or  two  years  of  age  3 
as  overlaid,  chryfoms  and  infants,  convulsions,  horiefhoehead^ 
headmoldihot,  teeth,  water  in  the  head,  worms,  rickets,  liveu- 
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grown,  chi,n-cough  and  hooping-cough  ;  which  articles  in  the 
yearly  billd  for  22  years  laffc  pall,  amount  at  a  medium  to  38# 
in  each  1060,  of  the  whole  number  of  burials. 

It  is  true,  that  in  all  probability,  fome  fmall  part  of  thde 
muft  have  gone  thro’  the  fmall-pox  5  and  therefore  ought  not  to 
be  deduced  out  of  the  account :  But  then,  on  the  other  hand* 

as  it  is  certain,  that  of  the  remaining  of  mankind,  that 

1000 

are  above  one  or  two  years  of  age,  there  are  great  numbers* 
that  never  have  the  fmall-pox  $  it  will  be  judged  no  unequal  lup- 
poiition,  if  we  fuppole  all  contained  under  the  above-mention’d 
heads,  to  have  efcaped  that  diftemper,  when  by  way  of  com¬ 
pensation  all  the  reft  of  mankind  are  allowed  to  undergo  them* 
which  conceffion  is  lo  large,  that  it  will  abundantly  make  up 
for  what  is  aftumed  too  much  in  the  former  fuppohtion. 

Allowing,  therefore,  that  out  of  every  1000  children,  that 
are  born,  386"  die  under  1  or  2  years  of  age,  without  having 
the  fmall-pox,  and  72  do  fome  time  or  other  die  of  that  diftem¬ 
per  ,  it  follows,  that  the  hazard  of  dying  of  them  to  the  remain¬ 
der  of  mankind,  above  1  or  2  years  of  age,  who  are  all  fup- 
pofed  to  undergo  that  dileafe  fooner  or  later,  is  that  of  72  out 
of  6 14,  or  nearly  2  out  of  17 :  So  that  no  more  than  between 
7  and  8  can  recover  from  that  diftemper,  for  one  that  dies  of 
thefti :  And  if  any  confiderable  part  of  the  aforefaid  remainder 
of  ihankind,  more  than  is  allowed  for  above,  efcape  having  the 
fmall-pox*  then  the  proportion  of  thofe  that  recover  from  them* 
will  be  ft  ill  fmaller. 

This  confideration  fhews  the  fallacy  of  one  plaufible  argu^ 
ment,  that  has  been  often  made  ule  of  on  occaiion  of  the  de¬ 
putes  about  inoculation  5  viz.  that  whatever  be  the  danger  of 
dying  of  the  fmall-pox,  to  thole  that  actually  have  that  dileafe; 
yet  as  great  numbers  of  perlons  never  have  the  fmall-pox  at  all, 
this  danger  is  what  any  particular  perfon  may  never  be  in,  and 
therefore,  it  will  be  madnefs  to  undergo  the  hazard  of  inocula¬ 
tion,  be  it  great  or  fmall,  in  order  to  prevent  a  difeafe,  which 
poftibl'y  may  never  befal  one. 

For,  if  2  parts  in  17  of  all  mankind,  that  are  above  one  or 
two  years  of  age,  muft  fooner  or  later  die  of  the  fmall-pox  5  it 
is  plain,  that  how  many  parts  foever  of  thefe  17  are  fuppofed 
to  elcape  that  diftemper,  the  mortality  among  the  remainder 
who  undergo  them,  muft  in  proportion  be  fo  much  the  greater. 
As  for  inftance,  if  7  parts  elcape  having  the  fmall-pox  and  iq 
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undergo  them,  then  z  out  of  10,  or  I  out  of  5,  that  have  thm 
lmali-pox,  mult  die  of  them. 

And  as  it  can  never  be  known,  whether  or  no  any  particular 
perfon  be  one  of  thofe,  that  are  to  have  the  fmall-pox  5  his  ha 
zird  of  dying  of  that  didemper  being  made  up  of  the  hazarcd 
of  having  it,  and  the  hazard  of  dying  of  it  $  if  he  have  it  5 
will  be  exa&ly  the  fame,  namely,  that  of  2  in  17,  or  1  in  8  ok 
9,  whether  the  proportion  of  mankind,  that  efcape  having  the 
imall-pox,  be  great  or  imall. 

But  as  what  has  been  faid  concerning  the  hazard  of  the  finallH 
pox  in  the  natural  way,  is  taken  from  an  account  of  42  years  ;; 
Whereas,  the  hazard  of  inoculation  is  edimated  only  from  what? 
has  happened  in  the  fpace  of  about  18  months,  iince  which  timet 
it  had  its  firfl  rile  among  us  5  it  will,  perhaps,  be  afked  by; 
lome  perlons,  why  the  edimate  of  the  hazard  of  the  natural, 
fmall-pox  is  not  alfo  made,  from  the  lad  two  years  alone,  with? 
out  running  back  into  fo  great  a  number  of  years,  before  inocu¬ 
lation  was  begun  ? 

To  which  the  Dr.  anlwers,  that  the  proportion  of  fucb,  as  die. 
of  the  fmall-pox,  varies  fo  much  in  different  years,  as  appears 
from  the  tables  above,  that  it  was  impoffible  to  come  at  any  cer¬ 
tainty  in  this  point,  from  the  condderation  of  the  two  lad  years! 
alone  7  and  if  any  one  fufpedl  the  Dr.  of  partiality  in  proceed¬ 
ing,  in  the  manner  he  has  done,  he  need  only  cad  his  eyes  upon 
she  fecond  table,  where  he  will  find,  that  the  mortality  of  the 
natural  fmall-pox,  for  the  2  lad  years,  has  confiderably  ex¬ 
ceeded  the  medium  he  has  determined,  from  taking  in  42 
years. 

There  is  another  method,  which,  if  it  were  put  in  praff ice: 
in  ieveral  large  towns  or  parifhes,  and  for  a  fufficient  number  of 
years,  would  enable  us  to  come  at  a  nearer  and  dill  more  cer- 1 
tain  computation  of  the  proportion  between  thole  that  recover, 
and  thole  that  die  of  the  fmall-pox  $  which  is,  to  lend  a  careful 
perfon  once  a  year,  from  houfe  to  houfe,  to  enquire  what  per- 
Ions  have  had  the  fmall-pox,  and  how  many  have  died  of  them 
in  the  preceeding  year.  This  was  done  in  lome  places,  as 
follows. 
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Several  towns  in  Torkjhlrc 

Chichefter 

Haverford-fFefi 


Total  4626 


856 


From  which  it  appears,  that  upon  a  medium  between  theie 
accounts,  there  died  of  the  fmall-pox  almoft  19  per  cent,  or 
nearly  1  in  5,  of  perlons  of  all  ages,  that  underwent  that  dif- 
temper.  Which  is  the  more  to  be  remarked  }  for,  that  out  of 
82  perfohs,  that  had  the  fmall-pox  by  inoculation,  the  lame 
year,  and  in  the  neighbourhood  of  the  fame  places,  not  one 
mifcarned. 

Mr.  Mather  obferves,  in  his  abovementioned  letter,  that  out 
of  more  than  5000  perlons  that  had  the  Imall-pox  at  Soft  on  in 
New -England,  within  little  more  than  half  a  year,  near  900 
died,  which  is  more  than  1  in  6  $  and  this  account  added  to 
thole  from  Tor  kp  ire,  Chichefter  and  Wales,  reduces  the  pro¬ 
portion  of  thole  that  die  of  the  Imall-pox  to  lomewhat  more 
than  18  per  cent ;  fo  that  the  hazard  of  dying  of  that  dittem- 
per,  to  thole  who  are  taken  ill  of  ir,  is  that  of  x  in  between 
5  and  6,  or  ibmething  above  2  in  11. 

The  relult,  therefore,  of  theie  computations  is,  that  if  the 
fame  proportions  fhould  ifill  continue,  as  have  hitherto  been 
determined  by  oblervation,  we  mult  expect. 

That  of  all  the  children  that  are  born,  there  will,  fome  time 
or  other,  die  of  the  Imall-pox,  1  in  14. 

That  of  perfons  of  all  ages  taken  ill  of  the  natural  lmall- 
pox,  there  will  die  of  that  diftemper,  1  in  5  or  6,  or  2  in  11. 

That  of  perfons  of  all  ages,  inoculated,  without  regard  to 
the  heakhinefs  or  unhealth inefs  of  the  lubjedf,  as  was  prafhfed 
in  New- England,  there  will  die  1  in  60. 

That  of  perlons,  inoculated  with  the  fame  caution  in  the 
choice  of  the  iubje&s,  as  was  u(ed  by  the  ieveral  operators  one 
with  another,  in  England  (if  we  allow  in  the  two  dilputed 
cafes  abovementioned,  "that  the  patients  died  of  the  inoculated 
imall-pcx)  there  will  die  1  in  91. 

But  if  thole  two  patients  be  allowed  to  have  died  of  other 
accidents  or  difeales  $  then  we  fhall  have  realon  to  think,  as  far 
as  anv  iudoment  can  be  made  from  our  own  experience  m 
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England,  that  none  at  all  will  die  of  inoculation,  provide 
that  proper  caution  be  ufed  as  in  Turkey,  where  out  of  man 
thoulands,  that  in  the  fpace  of  40  year*  were  inoculated  in  an 
about  Conftantinople,  by  one  Greek  woman,  not  fo  much  j 
one  perfon  mifcarried,  as  the  Dr.  was  allured  by  the  ingeniov 
Dr.  le  ' 'Due ,  a  native  of  Constantinople,  who  was  himfelf  inc 
culated  there,  under  the  care  of  his  father,  an  eminent  phyficia; 
in  that  city. 

The  following  account  of  the  fuccefs  of  inoculation  in  anr 
about  Soften  in  New  England,  was  procured  from  Capr 
Osborne,  who  redded  in  that  town  and  neighbourhood,  durinr. 
the  whole  time  of  that  pradice. 

The  Dr.  inferts  it  here,  as  it  confirms  the  extrad  given  abov 
from  Mr.  Mather* s  relation,  and  is  a  more  particular  accour 
of  the  matter  of  fad,  than  any  he  had  hitherto  feen. 

In  May  1721,  the  fmall-pox  were  brought  into  the  town  c 
Soft  on  $  i x\jfune  they  began  to  fpread  pretty  much,  and  in  ftful 
they  were  got  into  moft  parts  of  the  town  and  a  confiderabf 
number  of  people  died  of  them  :  At  this  time  inoculation  wasfirr 
put  in  pr  aft  ice  by  Dr.  Boy  left  on,  who  then  performed  it  upo 
his  own  child,  and  a  Negro  fervant,  who  both  did  well  5  not; 
withftanding  which,  this  attempt  gave  great  uneafinefs  to  th; 
neighbours :  However  the  pradice  went  on,  to  the  number  o 
about  40  perfons,  one  of  which  was  a  woman  of  about  40  o; 
45  years  of  age,  who  got  well  over  the  fmall-pox,  as  her  hus 
band  publickly  declared,  but  had  been  before  troubled  witf 
hyfleric  fits,  of  which  fhe  died  ibme  little  time  after :  Whet; 
about  70  perl’ons  had  undergone  the  operation,  Capt.  Osborn 
and  his  wife,  who  had  hitherto  been  at  a  place  called  Roxbury\ 
a  mile  from  Soft  on,  went  into  town  and  received  the  fraall-po:i 
by  inoculation.  They  had  them  with  all  the  gentlenefs  and  mo 
deration  that  was  pofiible,  neither  of  them  having  had  an  bun 
dred  puflules,  or  being  fenlible  of  any  fever  worth  mentioning 
fo  that  they  did  not  find  it  necefTary  to  keep  their  beds. 

In  Maguft  the  natural  fmall-pox  proved1  more  mortal,  and  in' 
ocnlation  made  a  greater  progrefs,  the  people  continuing  to 
come  into  the  pra dice  of  it:  A  fecond  perfon,  that  died  after 
inoculation,  was  an  apothecary’s  houfekeeper,  that  was  out  of 
town,  till  an  Indian  maid  got  the  didemper  in  the  fame  houfe, 
and  removed  and  died.  Upon  which  this  woman  coming  to 
town,  her  mafler  undertook  to  perform  the  operation  upon  her 
(which  by  the  bye  was  the  flrft  and  lad:  he  ever  performed)  and 
mi  the  third  day  after  the  inoculation,  the  fmall-pox  came  out 

upon 
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ppon  her  very  full :  From  which  it  was  plain,  that  fhe  had 
taken  the  infe&ion  before,  in  the  common  way. 

The  third  perfon,  that  died  after  inoculation,  was  a  Gentle¬ 
man  of  45  years  of  age,  that  lodged  in  the  fame  houfe  with 
the  Capt.  and  his  wife  3  he  was  under  great  and  extreme  infir¬ 
mity  of  body,  and  upon  making  the  experiment  he  had  not 
jftrength  to  go  thro’  with.it. 

The  faid  Gentleman’s  filler  was  the  fourth  perfon  that  died 
upon  this  operation :  She  was  about  40  years  of  age,  of  great 
indifpofition  of  body,  and  weak,  as  was  her  brother. 

The  fifth,  that  died  upon  inoculation,  was  a  woman  fervant 
in  a  houfe,  where  the  whole  family,  to  the  number  of  8,  were 
inoculated  at  the  fame  time :  She  lay  in  a  cold  upper  room 
during  her  illnefs  and  was  much  neglefled,  the  whole  family 
being  down  together  *  lo  that  fhe  died  merely  for  want  of  a 
little  attendance.  This  happened  in  the  town  of  Roxbuf % 
where  it  is  to  be  obferved,  that  1 3  men,  mailers  of  families, 
got  the  fmall-pox  and  all  died,  which  induced  the  people  to 
make  ule  of  inoculation,  having  been  before  much  again!!  it, 
and  there  were  43  men  inoculated  there,  who  all  did  well.  T.he 
miniller  of  the  town  was  the  firll  who  put  it  in  practice  there, 
much  againll  the  mind  of  the  people  at  firll  3  tho’  afterwards 
they  were  well  pleafed  with  it  5  feeing  with  what  great  fuccefs  it 
was  attended  5  and  then  whole  families  came  into  it  and  under¬ 
went  the  operation.  There  were  in  all  at  lea  ft  280  perlbns 
inoculated  5  and  the  Capt.  fuppofes  there  might  have  been 
about  20  or  30  more,  of  which  he  could  give  no  certain 

account. 

An  Account  of  a  new  Sort  of  Mobiles,  made  of  Apples,  and 
of  the  degenerating  of  Smelts  5  by  Mr.  Dudley.  Phil. 
Tranf,  N°  374*  p*  231. 

THE  apple,  that  produces  the  mobiles,  is  a  fummerdweet- 
ing,  of  a  middling  fize,  pleafant  to  the  tafle  and  full  of 
juice,  fo  that  feven  bulhels  will  make  a  barrel  of  cyder.  The 
manner  of  making  it  is  thus  3  you  grind  and  preis  the  apples, 
and  then  take  the'juice  and  boil  it  in  a  copper,  till  |  of  it  is 
walled,  which  will  be  done  in  about  fix  hours  gentle  boiling  3 
and  by  that  time  it  comes  to  be  of  the  fweetnefs  and  conliltettey 

of  mobiles.  -  3 

Some  people  fcum  the  cyder  as  it  boils,  others  do  not,  and 

yet  there  teems  to  be  no  great  difference  in.  thdgoodnds. 
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Thefe  new  moloffes  anfwer  all  the  ends  of  that  made  of  the 
fweet  cine,  imported  from  beyond  lea.  They  ferve  not  on!) 
for  food  and  brewing,  but  are  alio  of  great  ufe  in  preferving  o: 
cyder;  two  quarts  of  them  put  into  a  barrel  of  rack’d  cyder 
will  both  prelerve  and  give  it  a  very  agreeable  colour. 

The  apple  moloffes  were  'accidentally  dilcovered  a  few  yearr 
ago  by  Mr.  Chandler  at  Woodftock  in  New  England,  a  town 
remote  from  the  fea,  and  where  the  Weft  India  moloffes  are 
dear  and  fcarce  :  He  ever  after  fupplied  his  family  with  moloB 
fes  out  of  his  orchard,  and  his  neighbours  likewife  did  the  lame 
to  their  great  advantage. 

The  country  farmers  run  much  upon  planting  orchards  oi 
thefe  fweetings,  for  fatning  their  Iwine,  and  they  allured; 
Mr.  ‘Dudley,  they  make  the  belt  fort  of  pork:  And  he  affirms^ 
that  the  cyder  made  of  them  is  better  than  that  of  other  fruit, 
for  talle,  colour  and  keeping. 

,  Two  fliort  miles  from  Mr.  Dudley's  houfe  there  was  a  fine, 
pond,  half  a  mile  over,  having  little  or  no  communication  with 
the  fea  :  An  ingenious  man,  home  threelcore  years’  ago,  for  ex¬ 
periment  fake,  took  a  pail  of  large  fmelts  from  the  river  and 
put  them  into  this  pond,  where  they  multiplied  abundantly, 
but  , they  degenerated  to  a  very  lmall  fort ;  for,  the  river  fmelts 
Mr.  Dudley  iuppoles  are  full  as. large  as  thole  of  the  Thames , 
dome  of  them  weighing  two  ounces  and  f  4  whereas  thefe  fmall 
ones  did  not  weigh  five  penny  weight.  The  pond-fmelts  are 
thought  to  eat  much  better  than  the  other,  and  they  are  very 
traniparent  and  of  a  beautiful  ihimng  pearl-colour. 

Obfervations  on  the  Eclipfe  of  the  Moon,  June  18,  1722;  and 

the  Longitude  of  Port  Royal  in  Jamaica,  determined  there - 
„  by  5  by  'Dr.  Halley.  Phil.  Tranf.  N°  375.  p.  235. 

THE  eclipfe  of  the  moon,  that  happened  in  ffitni  1722, 
was  fo  far  hid  by  the  cloudy  iky,  that  neither  Dr.  Halley 
nor  any  other  in  or  about  London ,  could  furnifh  an  obfervation 
thereof,  worthy  to  be  laid  before  the  Society.  But  the  fame 
having  been  well  obierved  at  Jamaica  by  Capt.  Candler,  com¬ 
mander  of  his  Majcfty’s  fhipthe  Launcejlon,  and  at  Berlin  by 
Me  Chrififried  Kirch,  aftronomer  of  the  Royal  Academy  of 
Sciences  there 3  the  Dr.  prefixes  to  their  accounts  that  little  he 
himfelf  was  able  to  note  concerning  it. 

June  18.  in  the  morning,  having  perfe&l.y  re&ified  his  clock, 
fo  as  to  ilievv  the  apparent  time  3  neither  she  tranfit  of  the  moon 

over 
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over  the  meridian,  nor  the  beginning  of  the  eclipfe*  which 
foon  follow’d,  could  be  obferv’d  by  reafon  of  a  very  thick 

cloud.  ? 

At  13I1  12'app.  time  a  fmall  portion  of  the  moon’s  body 
was  feen  thro’ a  very  little  hiatus  in  the  cloud,  by  which 
glimpfe  the  Dr.  could  only  be  affur’d,  that  the  eclipfe  was 
not  yet  total. 

At  13b.  22'  by  fuch  another  view  he  was  fatisfied,  that  it 
was  now  become  total ;  but  in  a  moment  it  again  difappear’d, 
till  14I1.  49'  10",  when  the  cloud  beginning  to  break,  he  got 
time  to  meafure  with  the  micrometer  the  lucid  pans,  now 
recover’d  in  the  moon’s  diameter,  which  he  found  14',  tho’ 
not  fo  well  as  he  could  wifh,  by  reafon  of  a  thinner  fort  of 
cloud,  which  perpetually  interpos’d,  and  render’d  the  edge  of 
the  fhadow  fomewhat  dubious. 

At  15b.  1 5'  the  moon  was  pretty  well  got  out  of  the  thick 
cloud  3  but  being  very  low  and  the  day-light  becoming 
ftrong,  fhe  fhone  very  faintly  and  the  fliadow  became  worie 
and  worfe  defin’d. 

From  15b.  2 6'  to  15b.  27'  T.  app.  the. Dr.  doubted  of  the 
end,  and  he  is  pofitive  it  did  not  exceed  the  27'.  It  ended 
over  againft  the  north  part  of  j Pains  Mdtotis  Hevelli ,  much 
about  the  middle  of  the  weilern  or  right  hand  limb  of  the 
moon,  fhe  being  then  very  near  letting. 

Capt.  Candler ,  being  at  that  time  at  Tort  Royal  in  Ja¬ 
maica,  had  much  better  fortune  and  a  ferene  iky  from^the 
beginning  to  the  end;  and  having  us’d  due  care  to.be  affbr’d 
pf  the  times  by  altitudes,  taken  with  an  inftrument  of  three 
foot  radius,  the  refult  of  his  obfervations  is,  as  follows. 


h 

..  ?  ■ 

if 

The  eclipfe  began 

6 

5  9 

10 

I'rnmerfion 

8 

7 

50 

Emerlion 

9 

11 

CO 

The  end 

10 

40 

'Whence  the  middle 

8 

39 

25 

And  fuppofing  the  eclipfe  to  have  ended  at  Greenwich  at 
151126'  and  \ ;  the  difference  of  Long,  between  Ron  Royal 
and  Greenwich  will  be  5b  6'  50^  or  5b  6'  and  j  from  London, 
that  is  7 6°  37'  and 

M.  Kirch,  being  in  a  more  eallerly  meridian,  could  oh- 
ferve  nothin?  of  the  emerfioo,  but  he  carefully  noted  the 
°  time 
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time  of  the  beginning  and  immerfion,  as  he  obferv’d  them  at 
Berlin  3  viz.  the  beginning  of  the  eclipfe  at  12b  59'  55^,  and 
theimmerfion  at  14b  8' 8L  Now  by  comparing  feveral  ob- 
iervations,  made  at  both  places,  the  Dr.  formerly  concluded 
Berlin  to  be  54'  of  time,  or  130  and  f  more  eafterly  than 
London  x  "Wherefore,  at  London  it  began  at  i2h.  5'  55^  and 
immerged  at  13b,  14'  8^  3  that  is,  the  beginning  was  later: 
there  than  at  Jamaica  5b.  6r  45L  and  the  emerlion  later 
5b.  6 '  i8;/j  pun&ually  agreeing  with  what  refulted  from  the 
f)r’s  obfervation  of  the  end,  as  aforefaid,  and -fuffictently  witnt 
what  he  had  long  finee  determined  from  obfervations  fent 
him  from  Jamaica  by  Mr.  Charles  Boucher . 

3%e  Longitude  of  Carthagena  in  America  3  by  the  Same*. 

Phil  Tranft  N°  375.  p.237. 

AMONGST  feveral  obfervations,  fent  from  Carthagena 
in  America ,  and  made  by  Colonel  Don  Juan  de  Herr  era* 
chief  Engineer  of  that  city,  Dr,  Halley  found  one  immerfiom 
of  the  firft:  fatellite  of  Jupiter  into,  his  (hadow,  obferv’d  there, 
by  a  17  and  £  foot  telefcope  on  April  9.  1712,  Q.  S. 
25b  58/44 v  apparent  time  5  as  alfo  two  emerftons  of  the  fame 
fatellite,  on  July  5,  iih  23'  41^  and  July  21,  9b  42'  17^' 
1723,  O.  S.  all  which  tally  with  obfervations,  made  at: 
Wan  fed  by  Dr.  ‘Pound  and  Mr.  Bradley ,  who  obferv’d  there, 
the  very  next  eclipfb  to  all  the  three  3  that  is,  the  imnierSom 
by  a  15  foot  telefcope  on  April  11.  15b  28' 40^  equat.  time,, 
or  15b  30'  if  app.  time*  and  the  frit  emerfion  July  7.. 
ioh  59'  2 equat.  time  by  the  reflefkr,  and  i8f/  after,;  or 
ioh  59' 46^  by  the  15  foot  telefcope,  that  is,  ioh  54'  i2f/  app., 
time.  .The  other  was  obferv’d  at  Wan  fed ,  July  23,  9  h  19'  10^  j 
equat.  time,  both  by  the  refle^fer  and  1 5  foot  telefcope  $  that 
is,  at  9b  13'  35V  app.  time.  Subftra61  from  each  of  thefe 
0ne  period  of  this  fatellite  or  i°  i8h  28*3 and  April  9,, 
15b  58' 44^  at  Carthagena  will  be  2ih  T  49"  of  the  fame 
day  at  Wanfted ,  and  the  difference  of  meridians  5b  3'  5";, 
lilcewiie  by  the  firft  emerfion  July  5,  iih  23'  41"  at  Cariha -■ 
gentfa  was  at  Watfed  itfh  25' 39"  of  that  day  5  whence  the 
difference  of  meridians  5b  T  55".  But  by  the  laft  emerfion 
July  2 1,  9b  42'  17"  at  Carthagena  was  14b  44'  59"  at 
Wanfted $  whence  Wanfted  is  5b  2' 42"  more  eafterly  than 
Carthagena  $  and  taking  the  medium  of  all  three,  5b  2'  34"' 
or  750  38*  maybe  taken  for  the  true  difference  of  Long,  that 
is.  75°  and  f  from  London ,  which  compar’d  with  Cap*. 

Candler* » 
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Candkr's  obfervation,  fhews  Carthagena  to  be  about  zo 
leagues  to  tie  eadward  of  ‘Port  Royal  in  Jamaica. 

Obfervations  on  a  Comet  Jeen  at  Berlin,  from  the  18  th  of 
January  to  the  5.  of  February  1718,  N.  S.  By  Ohrid- 
fried  Kirch.  Phil.  Tranf.  N°  375.  p.  238.  Pran fated 
from  the  Latin. 

HERE  M. Kirch  hints,  that  the  obfervations  of  this 
comer,  publifhed  in  Nov.  Liter.  Lipfien.  are  not  accu¬ 
rate  ;  for,  on  the  23.  of  January  in  the  morning,  the  comet 
form'd  an  ifofceles  triangle  with  $  and  <p  of  CaJJiopeia  and  not 
with  /  and  <p  5  and  in  the  evening,  the  p  of  Perfeus ,  the 
comet  and  the  Q  of  Cajfiopeia  were  as  to  fenfe  in  a  freight  line. 

M.  Kirch  obferv’d  the  comet  from  the  18th  of  January  to 
the  5th  of  February.  The  following  table  exhibits  its  places 
by  obfervations  till  10  in  the  evening. 


Longitude. 

0  ' 

Latitude. 

0  ' 

18  Jan. 

2 1  Jan . 

27  26  Cancer 

1 6  25  1  Paur. 

<59  18  s. 

48  42  s. 

2  5  Jan. 

2  >S  Jan . 

9  28  1  Paur. 

5  25  }  Paur. 

39  45  =S. 

3Z  55  s- 

2  7  Jan. 

28  Jan. 

4  41  Paur. 

4  4  Paur. 

51  24  s. 

30  1 3  S. 

30  Jan. 

31  Jan. 

3  4  Paur. 

2  43  Paur. 

28  23 

2  7  40  b . 

1  Feb. 

2  Feb. 

5  Feb. 

2  25  Paur . 

2  10  Paur. 

1  39  Paur. 

27  1  s. 

2(5”  22  b. 

24  53  S. 

.  

The 
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The  path  of  the  comet  pafs’d  above  the  b^ck  of  t/rfai 
Minor ,  near  the  pole  liar,  thro5  the  legs  and  knees  of  Cepheus » 
CaJJiopeia  and  Andromeda  ;  its  defcending  node  was  in  zi° 
and  f  of  Aries,  with  fame  mutation  ;  the  angle  of  the  co- 
metic  orbit  and  ecliptic  was  about  6$°  and  y,  with  fome: 
variation  too  5  the  path  of  the  comet  was  almoft  20  from  the 
pole  of  the  world  and  interfered  the  equator  in  20°  and  y  ■ 
from  the  equinoflial  point;  its  perigar.im  was  in  6°  6'  of 
Virgo  with  6z°  7'  N.  Lat.  The  comet  was  in  its  perig<eum' 
on  the  1 8th  of  January  3b  9'  in  the  morning;  its  diurnal l 
motion  in  its  orbit  was  220  8'  in  th e.  perigceum,  viz.  12  hours; 
before  and  12  hours  after  the periga?um$  but  on  the  laft  days; 
of  its  appearing  32'.  Supposing  the  earth  at  reft  and  the  comet: 
moving  m  a  right  line,  the  motion  of  the  comet  was  391  fuch. 
parts,  whereof  the.  leaf!:  diftance  of  the  comet  from  the  earth  ; 
is  1000.  -M.  Kirch  could  determine  nothing  with  certainty 
about  the  parallax  of  the  comet,  only  that  it  was  a  great  deal 
higher  than  the  moon ;  and  he  conjeflures  with  fome  proba¬ 
bility  that  it  mov’d  within  the  orbits  of  the  planets ;  nay, 
that  in  its  perigceum  it  was  much  nearer  to  us  than  the  fphere 
©t  Mars.  For,  fuppoie  the  lemidiameter  of  the  earth’s  orbit 
be  10,000  parts,  the  diurnal  motion  of  Mars  will  be  139  or 
14.0  iuch  parts :  If  we  fuppofe  the  comet  to  have  been  in  the 
orbit  of  Mars  with  6z°  7'  Lat.  and  22°  8'  diurnal  motion,  its 
velocity  would  be  2847  parts,  fuppoflng  at  the  fame  time  it 
was  in  oppofition  to  the  fun;  but  lince  the  difference  of 
Long,  of  the  fun  and  comet  in  its  pdrigceum  was  only  14 1° 
40',  the  diurnal  motion  of  the  comet  becomevS  3200  parts,  and 
the  proportion  of  the  motion  of  the  comet  to  the  motion  of 
Mars  as  23  to  1:  Wherefore,  he  colleTs,  that  the  comet  j 
mov’d  within  the  fphere  of  Mars.  But  .Ihould  any  one  fup¬ 
pofe  the  comet  to  have  moved  within  the  orbit  of  Saturn  it 
mould  then  have  a  velocity,  that  would  be  to  the  velocity  of 
Saturn  as  6 00  to  1,  and  that  in  one  day  it  would  run  over  a 
greater  (pace,  than  the  earth  does  in  half  a  year  ;  not  to  men¬ 
tion  the  diameter  of  the  comet,  that  Ihould  be  no  lefs  than 
three  diameters  of  the  fun. 

M.  Kirch  comparing  this  comet  with  others,  found  that 
cbferv’d  by  Regiomontanus  in  January  and  February  1472  or 
147 5  ^moved  in  a  traT  not  very  different  therefrom;  for,  it 
pais’d  thro’  Ur  fa  minor,  the  thighs  of  Cepheus^  the  breaft  or 
neck  of  CaJJiopeia  and  the  girdle  of  Andromeda  ;  and  its 
greateft  velocity  in  a  day,  was  4a0.  Another  comet  was  ..ob- 
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ferv’d  in  1556’,  whole  nodes  Camerarius  placed  in  1 1°  of  Librd 
and  Aries  and  which  pafs’d  near  the  feet  of  Urfa  minor ,  thrtf 
Cepheus ,  above  Cajfiopeia  and  thro’  the  upper  parts  of  Andro- 
meda>  with  a  very  Iwift  motion  in  its  perigd?im. ,  And  if 
Regiomontanus  obferv’d  a  comet  in  1475  (which  Allronomers 
very  much  doubt)  there  would  be  a  furprifing  coincidence 
between  thefe  three  cornets  :  For,  the  interval  between  the 
former  and  middle  comet  would  be  81  years,  and  between 
the  middleand  laft  comet  162  years,  that  fo  the  revolution  of 
the  comet  might  be  8i  years  ;  and  the  hiftory  of  other  comets 
would  alfo  agree  very  well  with  thefe. 


An  Account  of  the  Appearance  of  fever al  Arches  of  Colour i, 
contiguous  to  the  inner  Edge  of  the  common  Rainbow 
obfervd  at  Petworth  in  SuffeXj  by  ‘Jjr.  Langwith. 
Phil.  Tranf  N°  375.  p.  241. 


WHEN  the  primary  rainbow  has  been  very  vivid* 
Dr.  Langvoith  has  obferv’d  therein*  more  than  once,  a 
fecond  feries  of  colours  within,  contiguous  to  the  firft,  but 
far  weaker,  and  fometimes  a  faint  appearance  even  of  a  third  i 
Thefe  increafe  the  rainbow  to  a  breadth  much  exceeding 
what  has  hitherto  been  determined  by  calculation  ;  and  an 
ingenious  friend  of  the  DPs  taking  notice  of  this  appearance* 
was  much  lurpris’d  at  it,  as  thinking  it  not  reconcileable  with 
the  theory. 

The  Dr.  obferv’d  fomething  of  the  fame  nature,  tho’  n<5£ 
in  the  fame  degree  of  perfe&ion,  with  that  in  the  foregoing 
account,  as  follows.  ■ 

March  22,  1721-22,  a  little  before  6  o’clock  in  the  even¬ 
ing,  wind  at  N.  W.  by  W.  there  was  obferv’d  at  Retworth 
a  lively,  cdi(tin£l,  primary  rainbow,  the  inner  and  purple 
colours  of  which  had  a  far  greater  mixture  of  red  therein,, 
than  the  Dr.  could  ever  obferve  in  Sir  Jfaac  Nekton's  oblong 
fpeftrum  ;  under  this  was  a  fpace  of  a  breadth,  confiderably  lefs 
than  that  of  the  limb  of  the  rainbow,  in  which  the  jDr.could  not 
diftinguifh  any  colours;  ftill  lower  was  a  faint  interrupted  arch 
of  red,  inclining  to  purple,  which  appear’d  and  vaniAVd 
feveral  times,  while  he  was  intent  upon  oblerving  it. 

As  to  this  phenomenon  the  Dr.  fufpeds,  that  the.  extraor¬ 
dinary  rednefs  in  the  purple  of  the  flrlt  rainbow,  is  owing 
to  the  mixture  of  the  red  rays  of  a  lecond  feries  of  colours 
with  the  purple  rays  of  the  firft;  that  the  colourlels  fpace 
confided  of  rays,  which  are  too  weak  to  affect  the  fight 
Vol.  VII.  N°  7.  II  h  With 
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with  didinCl  colours  $  and  that  the  innermoft  broken  ard 
was  the  end  of  a  fecond  and  beginning  of  a  third  iris. 

As  in  this  lad  account  the  Dr.  obferv’d  the  purple  of  th 
fecond  iris,  without  the  other  colours,  fo  he  obferv’d  th 
other  colours,  but  not  very  diftinCf,  without  the  purple 5  an 
he  could  never  obferve  any  more  than  one  feries  of  colour 
near  the  horizon. 

March  I*},  1722,  about  a  quarter  before  6  o’clock  in  tbh 
evening,  wind  S.  W.  the  Dr.  obferv’d  at  ‘Pekvorth  one  of  thh< 
fined  rainbows  he  ever  beheld  in  his  life. 

The  firfb  feries  of  colours  was  as  ufual,  only  the  purp]>l 
had  afar  greater  mixture  of  red  therein,  than  he  had  ev<e 
obferv’d  in  the  prifmatic  purple^  under  this  was  a  coloured 
arch,  in  which  the  green  was  fo  predominant,  that  he  coul  < 
not  didinguifh  either  the  yellow  or  the  blue  $  dill  lower  w:  1 
an  arch  of  purple,  like  the  former,  highly  faturated  with  re<; 
tinder  which  he  could  not  didinguifh  any  more  colours. 

The  Dr.  view’d  this  delightful  objeCf  for  a  confiderab; 
time,  without  that  vanifhing  and  returning  of  colours,  olr: 
ferv’d  in  the  lad. 

The  order  of  the  colours  in  this  compounded  rainbow  w; 
red,  yellow,  green,  blue,  a  mixture  of  purple  and  red,  gree; 
(or  rather  a  mixture  of  yellow,  green  and  blue)  a  mixture 

purple  and  red. 

The  Dr.  now  began  to  imagine,  that  the  rainbow  feldo:: 
appears  very  lively  without  fomething  of  this  nature,  ar 
that  tbefuppos’d  exaCf  agreement  between  the  colours  of  tl 
rainbow  and  thofe  of  the  prifm,  is  the  reafon  that  it  has  bet 
fo  little  obferv’d.  1 

The  Dr.  afterwards  obferv’d  this  phenomenon  at  ‘Pet'ivbri 
in  very  great  perfection,  as  follows. 

dugufi  21.  1722,  about  half  an  hour  pad  5  o’clock  inti 
evening,  the  weather  temperate,  wind  at  N.  E.  the  colour 
of  the  primary  rainbow  were  as  ufual,  only  the  purple  i 
clin’d  very  much  to  red  and  was  well  defin’d  5  under  tnisw 
an  arch  of  green,  the  upper  part  of  which  inclin’d  to  a  brig 
yellow,  the  lower  to  a  more  duilcy  green,  under  this  we* 
alternately  two  arches  of  reddifh  purple  and  two  of  greer 
under  all  a  faint  appearance  of  another  arch  of  purple,  whf 
vanilh’d  and  return’d  feveral  times  fo  quick,  that  he  cou 
jnot  deadily  fix  his  eyes  upon  it : 

T  he  order  of  the  colours  was,  as  follows. 
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1.  Red,  orange-colour,  yellow,  green,  light  blue,  deep 
blue,  purple.  2.  Light-green,  dark-green,  purple.  3*  Green, 
purple.  4.  Green,  faint  vanishing  purple. 

Here  are  four  orders  of  colours,  and  perhaps  the  begin¬ 
ning  of  a  fifth:  For,  the  Dr.  does  not  doubt,  but  what  he 
calls  the  purple,  is  a  mixture  of  the  purple  of  each  of.  the 
upper  feries  with  the  red  of  the  next  below  it,  and  the  great 
a  mixture  of  the  intermediate  colours.  A  clergyman  and 
four  other  gentlemen  in  company,  viewing  the  colours  atten¬ 
tively,  agreed,  that  they  appeared  in  the  manner  juft  now 

defcrib’d.  . 

There  are  two  things  worthy  obfervation,  as  they  may, 
probably,  direct  us  in  fotne  meafure  to  the  folution  of  this 

curious  phenomenon,  as,  Y#  tit 

1.  That  the  breadth  of  the  firfl  feries  fo  far  exceeded  that 

of  any  of  the  reft,  that  as  near  as  the  Dr.  could  judge,  it  was 

equal  to  all  of  them  taken  together. 

2.  That  he  never  obferv’d  thefe  inner  orders  ot  colours  m 
the  lower  parts  of  the  rainbow,  tho  they  were  often  incom¬ 
parably  more  vivid  than  the  upper  parts,  under  which  the 
colours  appeared.  The  Dr.  obierv’d  this  fo  very  often,  that 
he  could  hardly  think  it  accidental ;  and  if  it  fhould  prove 
true  in  general,  it  will  bring  the  dilquifition  into  a  narrow 
compafs :  For,  it  will  fhew,  that  this  effect  depends  upon 
fome  property,  which  the  drops  retain,  whilft  they  are  in 
the  upper  parts  of  the  air,  but  lofe  as  they  come  lower,  and 
are  more  mix’d  with  each  other. 

A  Method  of  procuring  the  Small-Pox  in  South  Wales  3 
by  cJ)r.  Perrot  Williams.  Phil.  Tranf.  N°  37  5-  P» 

THE  method  of  communicating  the  final  1-pox  has 
been  commonly  praflis’d  by  the  inhabitants  of  'Pem¬ 
brokeshire,  in  South  Wales,  time  opt  of  mind,  tho*  by  another 
-  name,  viz .  that  of  buying  the  difeafe,  as  the  Dr.  was  in¬ 
form’d  by  feveral,  who  procur’d  the  diftemper  by  that  means. 
A  married  woman  in  the  neighbourhood  of  ll&verfoi  d'Veeft 
practis’d  this  method  on  her  daughter,  by  which  means  f he 
had  the  fmall-pox  favourably,  and  was  in  perfect  health  ; 
notwithftandmg  fhe  ever  after  conversd  without  reierve  wita 
fuch  as  had  that  diftemper. 

In  order  to  procure  the  diftemper,  they  either  rub  the 
matter,  taken  from  the  puftules,  when  ripe,  on  feveral  pairs 
of  the  (kin  of  the  arms,  or  prick  thole  parts  with  pms, 

Hhi  '  \ 
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previoufly  infeded  with  the  fame  matter:  Andnotwith- 
ftanding  they  omit  the  neceffary  evacuations,  fuch  as  purging, , 
yet  as  the  Dr.  was  inform'd,  they  generally  come  off  well' 
enough  •  and  what  is  remarkable  is,  that  he  could  not  hear 
of  one  inftance  of  their  having  the  fmall-pox  a  fecond  time. 

One  Mr.  Owen  a  gentleman  of  this  country  told  the  Dr.  that 
above  20  years  before,  when  at  fchool,  he  and  feveral  of  his 
fchoolfellows,  inhered  themfelves  at  the  fame  time,  from  the 
fame  oer.  on,  and  that  not  one  of them  mifcarried, 

The  method  the  above  mentioned  gentleman  took  was  as 
follows;  with  the  back  of  his  penknife  he  rubb’d  the  ikin 
off  his  left  hand,  till  the  blood  began  to  appear  ;  he  applied 
the  variolous  matter  to  that  part,  which  by  degrees  growing 
inflam’d,  about  a  week  after  , he  fell  into  the  fmall-pox. 

The  Dr,  converfed  with  feveral  others,  who  made  the 
like  experiments  on  themfelves,  and  they  all  pofitively 
affirm’d,  they  never  had  the  fmall-pox  a  fecond  time. 

A  farther  Account  of  procuring  the  Small-Pox:  by  the 
Same.  Phil.  Tranf.  N°  375.  p.  2^4. 

MR.  Owen  was  about  1 5  years  of  age,  when  he  made  the 
experiment  upon  himfelf,  and  he  undoubtedly  had 
the  genuine  fmall-pox,  the  figns  of  them  on  his  face,  and  the 
tnark  on  his  hand,  where  he  had  applied  the  matter,  being 
very  vilible,  as  to  put  that  matter  beyond  difpute.  The  Dr. 
had  been  fo  often  affur’d  of  the  truth  of  procuring  the  diftem- 
per  in  this  manner,  that  he  is  entirely  latisfied  it  has  been  a 
euftom  immemorial  in  thefe  parts ;  and  not  only  pradis’d  by 
boys  at  fchool,  but  alfo  by  many  other  grown  perfons  of  both 
fexes>  who  confequently  were  capable  of  difiinguifhing  the 
fmall-pox  from  other  diltempers.  1 

A  young  woman  2  3  years  of  age,  told  the  Dr.  that  about 
eight  or  nine  years  before,  in  order  to  infed  herfelf,  fLe  held 
20  pocky  Icabs  (taken  from  one  towards  the  latter  end  of  the 
diftemper)  fn  the  hollow  of  her  hand  a  confiderable  time;  that 
about  10  or  12  days  after,  fhe  (ickened  and  had  upwards  of 
30  large  puftules  on  her  face  and  other  parts;  and  that  Hie 
afterwards  freely  convers’d  with  fuch,  as  had  the  final!  pox. 

To  make  it  appear,  that  inoculation  is  a  preiervative 
againfl:  receiving  the  fmall-pox  a  fecond  time,  the  Dr.  caus’d 
his  two  fons,  who  had  been  inoculated,  not  only  to  fee,  bur 
even  to  handle  a  child,  dying  of  the  moft  malignant  fort  of 
fmall-pox,  and  yet  they  continued  inperfed  health. 

Upon 
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Upon  a  very  exad  enquiry  the  Dr.  found,  that  out  ot  227 
who  had  the  {mall-pox  in  the  natural  way,  in  Haverford-wefl 
and  a  neighbouring  par  ifht  fince  the  beginning  of  June  1722* 

5  2  had  died. 

A  farther  Account  of  buying  the  Small  Pox  5  by  Mr - 
Richard  Wright.  Phil.  Tranf.  N°  375.  p.  26 j . 

I  N  Wales  the  cuftora  of  buying  the  fmall-pox,  as  it  is  called, 
is  a  common  pradice  and  ot  very  long  {landing,,  perfons 
of  unqueftionable  veracity  and  of  advanc’d  age  affirming,  that 
they  have  had  the  fmall-pox  communicated  to  themfelves 
this  way,  when  about  16  or  17  years  of  age  (being  then  very 
capable  of  diftinguifhing  that  diitemper  trom  any  other)  and 
that  they  have  parted  with  the  matter,  contained  in  the  put- 
tales  to  others,  which  produced  the  fame  effieds.  Two  large 
villages  near  the  harbour  of  Milford^  namely,  St,  JJhmaefs- 
and  Marloes ,  are  more  famous  for  this  cuftom  than  any  other  : 
The  old  inhabitants  of  thole  tillages  (with  which  they  abound* 
being  in  a  healthful  fituation)  affirm,  that  it  has  been  a  com¬ 
mon  pradice  with  them,  time  out  of  mind;  and  what  was. 
more  remarkable,  one  William  Allen  of  St.  Ijhniael  s,  90 
years  of  age,  declar’d,  that  this  pradice  was  us’d  all  his  time  5 
that  he  very  well  remember’d  his  mother’s  telling  him,  it 
was  a  common  pradice  all  her  time,  and  that  fhe  got  the? 
fmall-pox  that  way. 

Thefe  together  with  the  many  other  informations  Mr Wylglat 
had  from  almoft  all  parts  of  ‘Pembrokefiire,  confirm  him  in 
the  belief  of  its  being  a  very  ancient  and  ufual  pradice 
among  the  common  people  ;  and  to  prove,  that  this  method  is 
ftill  continued  in  Wales,  Mr.  Wright  gives  the  relation  of  one 
Joan  Jones  a  midwife,  70  years  of  age,  who  folemnly  de¬ 
clar’d,  that  about  54  years  before,  having  then  the  fmall- 
pox,  one  Margaret  %rowny  then  about  12  or  13  years  of  age, 
bought  the  fmall  pox  of  her ;  that  the  faid  Margaret  Brown 
wasYeis’d  with  the  fmall-pox  a  few  days  after,  and  that  ihe 
had  not  the  fmall-pox  a  iecond  -  time ;  Jfhe  farther  affirm’d, 
that  ffie  had  known  this  way  of  procuring  the  fmall-pox, 
pradis’d  from  time  to  time  upwards  af  50  years;  that  it  was 
lately  us’d  in  her  neighbourhood,  and  that  fhe  knew  but 
of  one  dying  of  the  faid  diftemper,  when  communicated  after 
the  method  aforefaid,  the  perfon  who  mifcarried  (a  young 
woman  about  20  years  of  age)  having  procur’d  the  diftemper 
from  a  man,  then  dying -of  a  very  malignant  fort  of  fmall-pox. 
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As  to  the  manner  of  communicating  the  infe&ious  matter 
to  the  blood,  by  fcraping  the  fkin  with  a  penknife,  and-  fo 
rubbing  in  the  matter  $  that  was  only  the  cafe  of  one  parti¬ 
cular  gentleman,  Mr.  Owen,  whom  Mr.  Wright  heard 
fever al  times  positively  affirm,  that  he  bought  the  fm  all -pox,; 
when  at  fchool,  and  that  he  gave  three  pence  for  the  matter 
contain’d  in  12  puftules :  It  is  certain  that  hundreds  in  this 
country  hav^e  had  the  fmall-pox  this  way,  and  not  one  {ingle 
infence  can  be  produced  of  their  ever  having  them  a  fecond4 
time. 

Experiments  to  prove,  that  the  force  of  moving  "Bodies  is 
proportional  to  their  Velocities 5  by  cDr .  Defaguliers. 
Phil-  Trank  N°  375.  p.  265?. 

M  Leibnitz  was  the  firft  who  oppos’d  the  receiv’d  opinion^ 
«  about  the  quantity  of  the  force  of  moving  bodies,  by, 
faying,  that  it  was*  to  be  eftimated  by  multiplying  the  niafs 
of  the  bodies,  not  by  their  velocity  but  by  the  fquare  of  the: 
velocity  But  inffead  of  {hewing  any  paralogifm  m  the  ma¬ 
thematical  demonflrations,  made  ufe  of  to  prove  the  props* 
itioo*  or  any  miftakes  in  the  reafonings  from  the  experiments; 
made  to  confirm  it,  he  ufes  other  mediums  to  prove  his< 
2 {Tort ions,  vide  Jffa  Erudit.  ad  am.  1 p-  16 i.  and- 

without  any  regard  to  what  others  had  faid  on  that  lubjedi,, 
brings  new  arguments,  which  the  learned  Clarke  hass 
felly  anfwer’cl  m  his  fifth  letter  to  him  :  M.  John  Bernouilli , 
Woljius  Hermannus  and  others  have  follow’d  and  defended; 
M.  -Leibnitz's  opinion  and  in  the  fame  manner  5  lb  that  what: 
is  an  anfwer  to  him,  is  lb  to  them. 

Polenus,  Pro fe {for  at  ‘Padua,  has  adled  in  the  fame  manner  , 
in  the  experimental  way,  making  fome  experiments  to  defend  ; 
M  Leibnitz  s  opinion,  vide  Polen.  de  Caftellis  p.  5  6,  57,  &c. 
without  filewing  thole  to  be  falfe,  that  are  made  uie  ot  to 
prove  the  contrary  $  and  an  ingenious  p“ofdfor  abroad  (who 
was  of  the  opinion  commonly  receiv’d,  and  in  his  writings 
bad  demonftrated  it  in  the  ufual  way,  vide  Gravefande  s 
JtttroduB*  VoL  r.  N°  132,  confirming  it  with  the  common 
experiments,  made  in  that  cafe)  happening  to  make  feme: 
experiments,  like  thofe  of  Polenus ,  has  cirawn  conclusions  from 
them  ro  fhew  the  force  of  moving  bodies  to  be  proportional  to » 
the  iquare  of  their  velocity  3  and  being  wholly  come  over  to 
that  opinion^  endeavours  to  deduce  it  from  phyfical  ptinci- 
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As  there  can  hardly  be  any  thing  (aid  either  new  or  better 
than  has  been  already  faid,  to  fhew  the  force  abovementioivd 
to  be  proportional  to  the  mafs,  multiplied  into  the  velocity* 
Dr.  ‘Dfifaguliers  only  repeats  the  fubltance  of  what  others 
have  laid,  and  makes  fome  old  experiments  over  again ;  Muz 
then  he  conliders  fome  circumftances,  that  perhaps  have  been 
overlooked*  and  laftly,  by  a  new  experiment,  be  endeavours 
to  ihew,  what  has  led  into  an  error  fome  of  thofe,  who  de¬ 
fend  the  new  opinion. 

If  a  man  with  a  certain  force  can  move  a  weight  of  50 
pounds,  thro"  a  fpace  of  4  feet,  in  any  determinate  time  }  k 
is  certain  he  muffc  employ  twice  that  force  to  move  100 
pounds  weight,  thro’  the  fame  fpace  in  the  fame  time.  But 
if  he  ufe  but  the  fame  force*  he  will  move  the  100  pounds 
weight,  but  2  feet  in  the  fame  time}  whereas,  the  10 o  pounds 
weight  contains  2  fifty  pounds,  if  each  of  them  have  2  de¬ 
crees  of  velocity  given  if,  it  will  exa£Hy  require  the  lame 
force,  that  would  give  one  of  them  4  degrees  of  velocity  ; 
Hence  it  appears,  that  the  force  is  proportional  to  the  mafs* 
multiplied  into  the  velocity. 

Experiment  1.  Let  the  balance  AB  Fig.  14.  Plate  ViL 
whole  fulcrum,  or  center  of  motion,  is  at  C,  be  lo  divided, 
that  the  bracbium  A  C  be  but  \  part  of  the  bracbium  CM-^ 
It  is  known  to  all  converfant  in  mechanics,  that  a  weight  of 
100  pounds  at  A,  will  keep  in  <equilibrio* a  weight  of  25 
pounds,  fufpended  at  B,  where  it  will  have  a  velocity  4  times 
greater  than  that  of  the  weight  at  A :  For,  not  only  when 
the  balance  is  horizontal,  there  will  be  an  equilibrium  j  but 
when  the  balance  is  put  in  motion,  it  will  return  to  an  equi¬ 
librium  in  an  horizontal  petition}  the  equal  and  contrary 
forces,  applied  at  each,  deftroying one  another}  Whereas,  if 
the  forces  were  as  the  mafs,  multiplied  into  the  fquare  of  the 
velocity,  the  25  pounds  weight  fhould  have  been  fufpended 
,  at  D,  only  twice  as  far  from"  C,  as  the  weight  at  A  *  and  m 
general  let  the  make  of  the  engine  be  what  it  will }  let  the 
mechanical  powers  be  combined  in  any  manner }  when  2 
heavy  bodies,  by  means  of  a  machine,  aft  upon  each  other  ia 
different  directions,  if  their  velocities  are  reciprocally  as  their 
maHes,  they  will  deftroy  each  other’s  forces  and  come  to  reft. 
As  this  is  true  in  refpeft  of  mechanical  powers,  fo  it  is  alfo 
in  refpeft  to  the  Ihock  or  blow,  given  by  falling  bodies:  An 
heavy  body,  falling  with  an  accelerated  motion,  goes  thro*  a 
Fpace  of  1  foot  inf  ofafecond,  and  acquires  a  velocity,  which 

would 
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would  carry  it  2  foot  in  the  fame  time  with  an  uniform  mo¬ 
tion  ;  the  fame  body  falls  thro’  a  fpace  of  4  foot  in  \  a  fecond 
and  acquires  a  velocity,  that  would  with  an  uniform  motior 
carry  it  8  foot  in  i  a  fecond  :  Therefore,  as  the  time  of  fh$ 
fall  thro*  a  fpace  of  4  foot  is  twice  the  time  of  a  fall  thro5  one  0 
2  foot,  the  velocity  in  the  latter  cafe  is  double  that  of  the 
former  3  and  confequently,  the  blow  that  the  body  will  give;,, 
will  be  double. 

Exp.  2.  Let  the  weight  P  of  one  pound  Fig.  15.  be  placec 
In  the  fcale,  fufpended  at  the  extremity  A  of  the  balance  A 
B,  which  bears  upon  the  gnomon ,  or  iron  iupporter  khi: 
Then  if  the  weight  C  be  let  fall  from  D,  or  1  foot,  it  will 
by  its  Broke  on  the  end  of  the  beam  B,  raife  up  the  oppoilte 
end  A  with  the  weight  P,  fo  high,  that  the  fpring  gb  will 
By  from  the  button  i,  which  kept  it  Breight  and  upright  be¬ 
fore  the  Block.  If  the  weight  P  be  of  2  pounds,  it  cannot 
be  raifed  by  the  fall  of  C  from  any  height  lefs  than  F  or  4 
foot  :  Whereas,  if  the  force  of  the  Block  were  proportional 
to  the  fpace,  without  any  regard  to  the  time,  as  M*  Leibnitz 
and  his  followers  affirm,  P  ought  to  be  raifed,  when  C  falls, 
only  from  E,  or  2  foot,  which  never  happens  $  or  if  the  Broke 
were  proportional  to  the  mafs,  multiplied  into  the  fquare  of 
the  velocity,  when  C  falls  from  F,  then  P  might  weigh  4 
pounds 3  whereas  the  experiment  will  never  fucceed  under 
thofe  circumBances* 

It  is  obje£ted,  that  the  blow  cannot  be  always  dire£I,  and 
that  the  Bring  which  goes  thro5  the  hole  in  the  falling  weight* 
to  guide  it  in  its  fall,  caufes  a  fenfible  friction  5  and  therefore, 
that  fomething  of  the  force  is  thereby  loft.  But  we  are  to 
obferve,  that  if  that  were  all,  there  would  be  no  need  of 
railing  up  C  in  the  fecond  cafe  quite  up  to  F,  inftead  of  E  ;fl 
whereas,  in  fa£l  it  muft  always  be  railed  beyond  F,  to  allow 
for  the  friction,  that  hinders  it  from  producing  a  double  effi*£I 
in  fall  ing  from  F.  For,  if  the  experiment  be  repeated  an 
hundred  times,  the  weight  P,  when  of  2  pounds,-  will  never 
be  raifed  by  letting  C  fall  from  any  place  between  E  and  F. 

Exp.  3.  If  (in  order  to  avoid  fn£Iion)  inftead  of  a  blow, 
{truck  upon  the  end  B,  by  the  falling  body,  the  laid  body  C 
be  {aliened  to  a  pretty  long  Bring,  tied  to  the  button  w,  as  at 
r,  and  Brft  lifted  up  1  foot;  and  then  let  fall  $  fo  that  in  fal¬ 
ling  1  foot,  it  may  pull  down  B,  and  lift  up  A  with  the: 
weight  P  of  1  pound  5  whenever  P  is  2  pounds,  C  muft  fall 
from  a  height,  greater  than  f  or  4  foot  5  otherways  it  will 
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tmt  raife  tne  bracbium  A,  efpecially,  if  it  be  let  fall  between 
e  and  f, 

Exp.  4.  The  Dr.  took  the  weight  C  of  17  ounces  Troy, 
which  was  a  round  ball  of  lead,  with  a  hole  thro*  the  middle, 
and  having  paTed  the  firing  N — X  thro’  it,  before  it  was  faf- ' 
tened  to  the  hook  X,  he  placed  the  whole  machine  in  fuch  a 
manner,  that  the  firing  being  flretched  by  the  weight  N,  went 
thro’  the  hole  of  the  weight  C,  and  likewife  thro’  the  hole  of 
the  bracbium  B,  upon  which  C  lay,  without  touching  the  fides 
of  the  hole  either  in  the  weight  or  balance  $  then  having  put 
inch  a  weight  P  in  the  oppofits  fcale,  as  C,  falling  from  the 
height  of  1  inch,  was  able  to  raife  high  enough,  to  let  loofe 
the  ipring  g  h  from  the  button  i  3  he  added  to  P  another  weight 
equal  to  it  3  and  then  letting  G  fall  along  the  firing,  that  guided 
it,  from  an  height  of  2  inches,  then  of  3,  and  then  exatlly  of 
4,  it  would  not  raife  the  double  weight  P  to  the  former  height  3 
but  falling  from  5  inches  or  a  little  higher,  it  railed  it  up. 

Exp.  5.  Leaving  every  thing,  as  it  was  before,  he  changed 
the  weight  C  for  another  leaden  ball  of  twice  the  weight, 
which  falling  from  1  inch,  railed  the  double  weight  P  to  the 
ufual  height  3  then  changing  the  weight  P  in  any  proportion, 
whatever  "height  wasurequired  for  the  heavieft  ball  G  or  C2,  to 
fall  from,  in  order  to  raife  the  weight  at  P  5  more  than  4  times 
the  height  was  required  for  the  firfl  ball  C,  to  raife  the  fame 
weighted  high,  as  to  let  loofe  theipring. 

Exp.  6.  He  tried  the  experiment  with  the  weight  C,  fuf- 
pended  at  the  firing  me  (as  in  Exp .3.)  and  a  fall  from  a  height 
of  5  or  near  5  inches,  was  required  to  raife  double  the  weight 
in  the  oppofite  fcale,  that  a  fall  from  1  inch  would  raife  3  only 
here  the  height  above  4  inches  was  not  lb  great,  as  in  the  former 
experiment,  the  fri£lion  being  fomething  lefs.  Then  he  fuf- 
pended  the  large  ball  C  or  C2,  by  the  firing  mc>  and  when  by 
failing  1  inch  it  railed  the  weight  P,  the  lmall  weight  C  could 
not  produce  the  fame  efFetl,  without  falling  from  a  greater 
height  than  4  inches. 

It  is  here  to  be  obferved,  that  which  way  foever  thefe  expe¬ 
riments  are  tried,  the  objections,  arifing  from  the  fri&ion,  do  no¬ 
ways  ferve  to  confirm  the  new  opinion,  becaufe  they  fhew,  tha$ 
upon  account  of  the  friCtion,  the  heights  mull  be  fbmewhat 
more  than  in  a  duplicate  proportion  of  the  velocities,  but  never 
lefs,  to  give  a  blow  with  the  fame  body  in  proportion  to  thq 
velocity. 

Yql.  VII.  )  l  l 
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...  That  the  momentum  of  bodies  is  in  proportion  to  the  mals* 
multiplied  into  the  velocity,  is  alio  mod  evidently  Ihewn  From 
the  congrefs  of  elaltic  bodies  ,  as  has  been  demonftrated  by  Sir 
J faac  Nekton  in  his  • Principia  in  the  Corollaries  to  the  laws  of 
motion.  Dr..  'Defaguliers  had  often  tried  the  experiments  there 
mentioned  with  bails  of  ivory  and  balls  of  glals  3  and  lome  of 
them  with  two  balls  of  deel,  of  two  ounces  each  3  and  he  found 
every  thing  anfwer,  allowing  for  the  want  of  perfect  eladicity 
in  the  bodies.  But  now,  as  the  objections  to  the  received  opi¬ 
nion  were  renewed,  the  Dr.  was  willing  to  repeat  the  experi¬ 
ments  with  the  utmoft  accuracy  3  and  therefore,  as  ivory  balls 
aj*e  not  equally  denfe  in  all  their  parts  and  glals  balls  break 
after  2  or  3  ftrokes  3  he  cauled  Heel  balls  to  be  nicely  turned 
and  made  as  hard  (as  the  workmen  call  it)  that  is,  as  elaftic  a$ 
pofiible,  and  their  weights  were  precifely  as  follows  3  2  balls  of 
1 2  ounces  "Troy  each,  1  of  6  ounces,  1  of  3,  1  of  2,  and  1  of 
g  penny-weight  3  then  making  pendulums  of  thele  balls,  and 
hanging  them  upon  the  machine,  contrived  by  Mariotte  for  the 
■congrels  of  bodies,  and  improved  by  Dr.  Gravefande ,  vidfe: 
jntrod .  N°  171.  Vol.  1.  he  meaiured  57  inches  and  f  between 
the  center  of  fufpenfion  and  the  center  of  gravity  of  the  balls,, 
and  then  every  degree  of  the  circle  they  delcribed  in  their  ofcil- 
lation  was  1  inch,  and  the  degrees  being  marked  upon  a  line  of 
chords  on  a  bral's  ruler  above  the  balls,  by  their  Brings  fuccef- 
dvely  covering  the  crofs  lines  of  diviliOn,  the  degrees,  the  balls 
fell  from,  and  thole  to  which  they  rote,  were  very  difcermble 
to  an  eye  placed  at  a  convenient  didance. 

Exp.  7.  He  took  the  2  balls  12  and  removing  each  from.' 
the'  lowed  point  of  their  equal  and  refpeffcive  circles,  up  to  4 
inches  or  4  degrees?  he  let  them  fall,  io  that  they  met  at  bot¬ 
tom,  and  were  both  refkdfced  again  to  4,  the  place  from  whence 
they  fell. 

*  Exp.  .8.  Everything  elfe  being  as  before,  indead  of  1  of 
the  balls  12*  he  took  the  ball  6  3  then  letting  6  go  from  8  de¬ 
grees,  and  1 2  from  43  after  reflexion  12  was  driven  up  again, 
to  4,  as  before^ 

Exp.  The  ball  3  falling  from  16  degrees  met  the  balj 
2 1,  that  fell  dill  from  4,  and  after  reflexion  12  went  up  again: 
tp  4  .  .  j  ■  ■{ 

Exp.  ip.  The  ball  2  falling  from  6  degrees  and  1 2  from  ji$L[ 
iz  was  reflected  to  1 3  and  when  2  fell  from  12  degrees,  a-ccT 
iz  from  2,  the  iz  was  reflected  to  2, 
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Exp.  ii-  The  ball  of  8  penny  weight  (which  Weighed  but 
*70  of  the  ball  12)  falling  from  15  inches  or  degrees,  raifed  up 
12  (that  fell  from  f  a  degree)  to  the  lame  place  again.  j 

In  all  thefe  experiments  the  error,  or  want  of  per  toft  refiexiory 
was  greater  in  the  lmall  balls  than  in  the  large  ones,  on  account 
of  their  going  thro*  a  greater  arch  of  a  circle,  whereby  they 
deviated  more  from  a  cycloid  than  the  large  balls  $  as  lijtewlld 
on  account  of  the  refinance  of  the  air,  which  muft  be  greater,- 
becauie  of  the  lmall  balls  going  thro’  a  larger  arch,  moving 
with  more  velocity,  being  fulpended  by  a  firing,  as  thick  as 
that  of  the  large  ones,  and  having  more  1‘urfaCe  in  proportion- 
to  their  weight.  But  all  the  errors  do  not  bring  the  phenomena 
any  thing  near  what  they  ought  to  be,  if  the  force  of  the  bo¬ 
dies  were,  as  the  Iquare  of  the  velocities,  multiplied  into  theiF 
maBes ;  for,  then  the  ball  12  would  have  been  driven  to  height^ 
very  different  from  what  it  rofe  up  to. 

In  the  8th  experiment,  the  ball  12  fhould  have  rifen  to  near 
5  inches  and  I;  for,  the  ball  5,  falling  with  the  velocity  8  " 
tiiufl  have  had  its  force  =  8x8x5  —  384  3  and  then  that  the’ 
ball  12  might  have  the  fame  force,  or  quantity  of  motion,  if 
rguft:  rile  near  to  5,  7  3  becauie  5,  7  x  5,7X12  =  389, 88. 

In  the  9th  experiment,  12  fhould  have  rifen  to  8  5  fl)rs  the 
ball  3  muft  have  had  its  force  =  i5  x  15  x  -  ™  758  •  and  if 
1 2  received  its  whole  force,  it  mult  have  rifen  to  8  3  becauie 
8x8x12  =  758. 

the  2d  part  of  the  10th  experiment,  12  fhould  have 
rifen  to  near  5  3  becauie  12X12X2  —  288  and  5  x  5  x  12  if 
but  300. 

-  In  the  1  ith  experiment,  the  ball  12  (30  times  heavier  thaft 
the  little  one)  mu;ft  have  gone  to  2  inches  %  5  becauie  the  mo  men* 
rim  of  the  little  ball  being  equal  15  x  15  X  [  ~  225,  that  qf 
the  ball  12  mult  be  =  2,75  x  2,75  x  12  =  226)  Z$c, 

1  It  may  be  here  alledged,  that  the  momentum ,  with  which  the 
large  bdi  comes  upon  the  lmall  one,  fhould  be  lubltrafled  3  but 
that  will  not  mend  the  matter  much:  Tho’  indeed,  the  diffe* 
rgnee  will  be  lefs.  For, 

■  In  the  8th  experiment,  if  we  fubftraft  4  x  4X12  — 
from  389,88,  there  will  remain  197,88,  and  the  ball  12  will  go 
but  to  4. :  But  then  in  experiment  9.  if  we  fubltract  the  fame 
N0  192  from  768,  we  fhall  have  575*  which  would  carry  i* 
to  near  7  degrees-;  becauie  7  x  7  x  12=  588. 

In  the  10th  experiment,  there  is  only  48  to  be  fubdrafled^ 
and  in  the  nth  only  153  and  therefore,  the  velocity  of  1% 

'  I  i  2  *  will 
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will  very  much  fall  fhort  of  what  is  agreeable  to  the  new  opi- 

After  the  experiments  made  and  what  has  been  faid,  till  thefe: 
confequences  are  overthrown,  no  notice  ought  to  be  taken  of  any 
objedions,  of  new  experiments. 


jbrimadverfms  on  Jome  Experiments ,  relating  to  the  Force  of 
moving  fcdies;  with  two  new  Experiments  on  the  fame 
Sub  Jeff; }  by  the  Same.  Phil.  Tranl.  N°  37  6.  p- 285. 

IN  the  yteceeddngfranfaffion  Dr.  ‘Defaguliers  demonftrated: 

by  reafon  and  experiments,  that  the  momentum  or  force  of “ 
moving  bodies  is  always  proportional  to  their  mafs,  multiplied 
into  their  velocity,  and  this  is  the  opinion  of  the  greateft  part: 
of  mathematicians  and  philofophers.  Now  he  comes  to  conix- 
der  the  experiments,  that  have  led  feme  ingenious  men  into  an: 
error,  as  to  this  propofltion. 

Folenus  in  his  book  de  Caftellis  p.  5 6.  Na  118.  gives  an  ac¬ 
count  of  his  experiments,  relating  to  this  matter,  in  thefe  words  2 
4  I  took  a  veflel  that  had  therein  congealed  tallow  6  inches 
*  deep,  and  fixed  it  to  a  level  door,  in  fuch  a  manner,  mat  the 
c  furface  of  the  tallow,  which  was  flat,  fhould  every  where  bet 
4  equally  diftant  from  the  floor.  I  had  caufed  to  be  made  two 
‘  balls  of  equal  bignefs ;  the  one  of  lead,  the  otner  of  brafsg 
4  the  laft  of  which  was  fomewhat  hollow  in  the  middle,  that  it 
4  might  weigh  but  i  pound,  whilft  the  other  weighed  2:  Suf- 
4  pending  thefe  balls  from  the  deling  by  threads,  in  fuch  a  mam 
«  her,  that  the  lighter  ball  hung  over  the  furface  of  the  tallow. 

4  from  twice  the  height  that  the  heavier  ball  did  5  I  cut  the 
4  threads,  and  the  balls  falling  perpendicularly  upon  the  tab: 
A  low,  by  their  fall  made  pits  in  the  tallow,  that  were  precisely 
4  equal  $  the  ball  of  1  pound  from  the  beginning  of  its  fall1 
4  till  it  came  to  reft,  going  thro’  a  fpace,  expreffed  by  riumoet 
6  £,  produced  an  effect,  equal  to  that,  which  the  two  pound 
c  ball  produced,  in  falling  thro’  a  {pace,  expreffed  by  number 
<  1.  It  follows,  therefore,  that  we  may  look  upon  it  as  afet- 
4  tied  truth,  that  the  adlive  forces  (vires  viva's')  of  falling  ho- 
c  dies  are  then  equal,  when  their  proper  weights  are  in  a  reci- 
4  procal  ratio  of  the  fpaces,  which  the  faid  bodies  deferibe  by 
c  their  fall ;  and  bccaufe  thofe  {paces  are  in  the  fame  ratio,  as 
'c  the,  iquares  of  the  numbers,  expreflxng  the  velocities  ,  it  a'p- 
«  pears  by  the  experiment,  that  the  active  force  (vhti  vivam')  ot 
‘ c  the:  falling  body,  is  that  which  is  made  up  of  the  body  melf 
4  multi  nl  led 'into  the  {pace,  ddcribccl  in  the  ■•fall,  or  into  the 
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*  fquare  of  the  number,  that  expreffes  the  velocity  of  the 

*  body,  at  the  end  of  the  motion.  This  experiment  I  did 
4  not  only  make  once,  but  feveral  times,  changing  the  balls* 

4  the  alliances  and  the  body  on  which  they  fell  3  as  for  exam- 
4  pie,  making  ufe  of  clay,  ©rfoftwax:  And  notwithllanding 
4  thefe  various  ways  of  trying  the  experiments,  the  effects 
4  were  condantly  the  fame  3  which  made  me  eaiily  conclude* 

4  that  there  was  always  the  fame  reafon  in  nature  for  this 
4  phenomenon.’ 

Thus  far  ‘Polenus  5  whofe  miltake  lies  in  this,  viz.  That 
he  eftimates  the  force  of  the  lirolte  of  the  falling  balls,  by 
the  depth  of  the  impreftion  made  in  the  tallow,  clay,  wax, 
or  any  yielding  fubftance.  But  we  mull  con  fide  r,  that  whet* 
two  bodies  move  with  equal  forces,  but  different  velocities, 
that,  which  moves  the  {wifteft,  mud  make  the  deeped  hit* 
predion  5  whilft  the  flowed  body  communicates  irs  motion 
to  the  clay  round  about  3  and  therefore,  does  not  drike  in  fb 
deep,  as  the  fwifter  body,  which  puts  in  motion  few  parts  of 
the  clay,  befides  thofe  that  are  before  it,  and  which  parts 
have  fo  much  lefs  time  to  op.pofe  this  body’s  motion,  as  its 
velocity  is  greater  than  that  of  the  other. 

To  make  this  plainer,  let  us  fuppofe  a  door  half  open, 
and  moving  very  freely  on  its  hinges,  if  a  pidol  be  fired 
againft  it,  the  ball  will  go  thro’  the  door,  without  moving  it 
out  of  its  place  :  But  if  we  take  a  large  weight  of  lead  and 
throw  it  againft  the  fame  door,  with  the  fame  force  as  the 
pidol  bullet  moved,  the  door  will  be  removed  from  its  pod* 
tipn,  and  carried  out  of  its  place  on  its  hinges  by  the  ftroke, 
becaufe  in  the  fir  ft  cafe,  the  motion  of  the  bullet  is  commu¬ 
nicated  but  to  a  few  parts  of  the  door,  and  in  the  lad  calc,  it 
is  diffuied  all  over  it.  Nay,  the  door  will  be  moved  by  the 
droke,  even  tho*  there  fnould  be  a  prominent  part  in  the 
lead,  that  fhould  be  no  bigger  than  a  pidol- bullet,  in  order 
to  drike  the  door  upon  no  more  of  its  furface  than  the  bullet 
had  done. 

For  llluftrating  this  farther  the  Dr.  contrived  the  following 
;  experiment. 

He  caufed  a  machine  to  be  made  (as  reprefented  by  Fig.  16. 
-Plate  .VII.)  confiding  of  a  bafe  of. wood  A  B,  which  could  be 
:4et  horizontal  by  means  of  three  fcrews,  fuch  as  SSS  3  upon 
this  board  or  bafe  there  ftood  upright  two  parallel  boards, 
about  four  inches  wide  and  four  inches  afunder,  with  the 
eibow-piece  BF,  Biding  behind  one  of  them,  fo  as  to  raife 
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ks  upper  end  *F  to  any  height  defired.  Between  thefe  board: 
fix  fquare  frames  of  wood  CC,  &c.  with  paper  extende 
thereon,  could  flide  in,  m  an  horizontal  pofition  :  Thele  pape 
diaphragms  being  thus  placed,  he  fufpended  an  ivory  ball  cc 
about  1  inch  and  f  in  diameter,  weighing  fomething  more  tha 
2  ounce  and  {,  by  a  fliort  thread  under  F;  lb  that  its  center  c 
gravity  hung  4  foot  over  the  firft  diaphragm  ;  then  cutting  th 
thread,  the  ball  fell  upon  the  paper,  and  by  its  perpendicula 
flroke  broke  thro*  that  diaphragm  and  the'  3  next  under  it: 
Then  putting  lb  much  lead  into  the  ball  above  mentioned 
(which  was  made  hollow  for  that  purpole}  as  to  make  it  weigh 
twice  as  much  as  it  did  before;  and  bringing  down  F,  to  let  i 
fall  but  from  1  foot;  by  its  fall  it  broke  thro*  2  diaphragm  ■ 
only.  Making  the  experiment  leveral  times  with  differed1 
heights ;  but  {fill  keeping  the  proportion  in  height  of  4  to  it 
when  the  balls  were  as  1  and  2,  the  heavy  and  flowed  bal 
broke  thro*  but  half  the  number  of  papers.  It  happened  fbme 
times,  it  is  true,  that  there  was  fome  little  difference,  w'her 
the  papers  were  not  equally  ftrong,  or  equally  flretched ;  bbt 

the  Iwifteft  ball  always  broke  thro*  more  papers  than  the  flow 
one.  '  c  :  si:  sJJ ; 

Now,  the*  this  does  at  firfb  feem  to  confirm  ^oletiush  theory  : 
yet  when  duly  weighed,  it  proves  no  fuch  thing  :  For,  the: 
lighter  ball  does  not  break  thro*  more  papers;  Becauleit has 
more  force,  or  a  greater  quantity  of  motion  ;  but  becaule  each: 
diaphragm  has  but  f  the  time  to  refill  the  ball,  that  falls  with  ;a 
double  velocity ;  and  therefore,  their  refinance  being  as  the 
time,  as  many  more  of  them  muft  be  broken  by  the  fwift  ball, 
as  by  the  flow  one.  >  :  v 

Vv  hat  has  been  faid,  in  this  and  the  preceeding  'Tranfaffiion* 
foems  to  be  a  full  anfwer  to  all  objefiiorls,  that  allow  the  force 
of  moving  bodies  and  their  quantity  of  motion  to  be  the  lame  : 
But  as  tnere  are  now  lome  philofophers,  who  difHnguilli  that 
force 'from  the  quantity  of  motion,  the  Dr.  adds  fornetb  ing 
more  for  the  clearing  up  of  that  point.  '  - 

As  % the  Dr.  takes  it,  they  call  vis  vim  a  force,  whole  *■#£&': 
feniiole,  as  the  force  of  gravity,  when  if  accelerates  bocHesrrfi 
eir  fall  ;  and  vis  fnortua ,  a  force,  which  being  deflcpyed, 
produces  no  lenfible  effefl  ;  as  the  force  of  gravity  afling  upoh 
a  weight  in  one  fcale  of  a  balance,  -wheir  rhef'  wfc'fgfit ;  catfiibt  cfo- 
icend  by  realon  of  a  counterpoiie  in  the  other  foale.  But  cifc*' 
tainly  no  man,  that  confiders  the  thing  attentively,  would  make 
that  diiunclion ;  However,  fince  cJ?olenus  allows,  that  the 
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juamity  of  motion  jn  bodies  is  as  the  mafs,  multiplied  into 
:he  velocity,  or  MV;  but  fays,  that  the  force,  with  which 
:hey  a£f,  which  he  diftinguifhes  by  the  name  of  vis  viva ,  is, 
is  the  mafs,  multiplied  into  the  fquare  of  the  velocity,  or  M  V 
V  :  The  Dr.  made  the  following  experiment  to  Ihew,  that  his 
votion  is  inconfiflent  5  tho*  all  the  phsenomena  of  unequal 
veights,  applied  to  a  ft  at  era ,  fo  as  to  make  an  equilibrium , 
night  ferve  for  that  purpofe  $  if  it  had  not  been  objected,  that 
he  particular  conftru&ion  of  the  machine,  hindered  it  from 
jgreeing  with  the  fuppofed  theorem,  viz.  that  the  force  is  as 
he  matter,  multiplied  into  the  fquare  of  the  velocity. 

£xp.  Let  two  balls  A  and  B  (Fig.  17.)  be  joined  by  3 
Iring,  which,  going  thro*  the  fmooth  hole  C  of  an  even  table, 
md  under  the  pulley  P,  fufpends  a  weight  W.  It  is  plain,  that 
ipon  letting  go  the  balls  A  and  B,  from  the  places  A  and  B, 
hey  will  move  towards  C  with  the  fame  force  5  becaufe  each  of 
hem  will  be  drawn  towards  C  by  half  the  force  of  the  weight 
W,  whether  the  balls  be  equal  or  unequal. 

1.  The  balls,  being  of  ivory  and  weighing  two  ounces  each 
vere,  at  the  fame  inftant  of  time,  let  loofe  from  A  and  B,  each 
liftant  i  2  inches  from  C,  and  both  came  to  C  at  the  fame  time : 
dtere  the  equal  forces  will  agree  with  the  product  of  the  maftes 
nto  the  velocities,  or  into  the  i'quares  of  the  velocities  5  becaule 
\fc.i2  =;Bx  1 2,  as  well  as  A  x  144  1=  B  x  144, 

2.  If  A  be  taken  of  4  ounces  weight  and  let  go  from  D,  or 
>  inches  •  whilft  B,  ftill  equal  to  2  ounces,  moves  from  12 
inches  $  both  bodies  will  again  meet  at  C :  Therefore,  here  the 
(jual  forces  muft  be  exprefled  by  the  maffes  into  the  velocities, 
nd  nor  into  their  fquares  $  for,  tho’  Ax  6  be  equal  to  B  x  12 
4  x  <5  m  2  x  12)  A  x  £  x  6  or  144  is  but  half  or  B  x  tz  X 

>r  288.  Whereas,  if  the  forces  had  been  as  * 'Menus  affirms, 
3  fhould  have  been  let  loofe  only  from  8,4  inches. 

When  A  is  6  ounces,  it  is  let  loole  only  from  E,  or  4 
nches,  to  meet  at  C  with  B  let  loole  from  iz  :  For,  then  A  x 
(.feBXuj  whilft  A  x  4  x  4,  or  96  is  3  times  lets  than  B  X 
12  X12,  or  2881  So  that,  according  to  cPolemsy  B  muft  have 
oeen  let  loofe  from  7  :  But  in  that  cafe  it  comes  iooner  to  C  than 

a. ^ 

S.  The  weight  W  muft  be  greater  than  that  of  both 
jails,  leaft  the  friction  of  the  table  fhould  ipoil  the  expert- 
nent, 
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An  Account  of  an  Experiment  made  to  afiertain  the  i Tro ■ 
portion  of  the  expanjion  of  the  Liquor  in  the  Thermometer 
'•with  regard  to  the  Degrees  of  Heat  5  by  Dr.  Brook  Tay 
Phil.  Tranf.  N°  3  yd.  p.  291. 


lor. 


T  has  been  generally  fuppofed,  tho’  not  proved,  that  the 
expansion  of  the  liquor  in  the  thermometer  is  proportiona 


to  the  increafe  of  heat.  To  determine  this  matter  with  cer¬ 
tainty,  Dr.  Baylor  made  the  following  experiment.- 

He  provided  a  good  linieed  oil  thermometer,  which  he 
marked  with  jfmall  divifions,  unequal  in  length,  but  equal  ac¬ 
cording  to  the  capacity  of  the  tube  in  the  feveral  parts  of  it,  a; 
all  thermometers  ought  to  be  graduated.  He  likewiie  provided 
two  vefiels  of  thin  tin,  of  the  fame  Jfhape,  and  equal  in  capai 
city,  containing  each  about  a  gallon.  Then  (obferving  in  every, 
trial,  that  the  veflels  were  cold,  before  the  water  was  poured 
in,'  as  alio  that  the  veflef  he  meafured  die  hot  water  with,  wa, 
well  heated  thereby)  he  fucceffively  filled  the  veflels  with  1,  2 
3 i&c.  parts  of  hot  boiling  water,  and  the  reft  cold  3  and.  a:: 
Jail  with  all  the  water  boiling  hot  5  and  in  every  cafe  he  immer: 
fed  the  thermometer  into  the  water,  and  oblerved  to  what  marl 
it  role,  making  each  trial  in  both  veflels  for  the  greater  accu-, 
racy  :  And  having  firft  oblerved,  where  the  thermometer  ffooc 
in  cold  water,  he  found,  that  .its  rifing  from  that  mark,  or  the- 
otpanfiop  of  the  oil,  was  accurately  proportional  to  the  quan 


tity  of  hot  water  in  the  mixture,  that  is,  to  the  degree  obi 


heat. 


An  Account  of  the  Rattle-Snake  3  by  Mr.  Dudley.  Phil 

Tranf.  N°  3 yd.  p.  292. 

THE  rattle-lnake  is  reckoned  by  the  Aborigines  to  be  the 
moft  terrible  of  all  fnakes,  and  the  chief  of  the  ferpent 
kind  3  what  caufes  the  terror  of  them,  is,  undoubtedly,  their 
mortal  venom,  and  the  enfign  of  it  is  their  rattle  3  and  it  is 
moil  certain,  that  both  men  and  beafts  are  more  afraid  of  them 
than  of  other  lnakes  3  and  while  the  common  fnake  avoids  a 
man,  this  will  never  turn  out  of  the  way. 

There  are  three  forts  of  this  fnake,  that  are  diftingu  idled  b) 
their,  colour,  viz,,  a  yellowifh  green,  a  deep  alh-colour,  and  a 
black  fattm. 


The  eye  of  this  reptile  has  ibmething  fo  Angular  and  terrible. 
tnat  there  is  no  looking  fteclfafliy  upon  him  3  one  i&  apt  almofl 
to  thwk}  they  are  pofTefled  by  icme  Demon. 

*  A  rattle 
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•  A  rattle  fnake  creeps  with  his  head  dole  to  the  ground,  and  - 
is  very  flow  in  moving  3  fo  that  a  man  may  eafily  get  out  of  his 
way*  his  leaping  and  jumping  to  do  milch  ie^  is  no  more  than 
extending  or  uncoiling  himfelf :  For,  they  do  not;  remove  their 
whole  body,  as  other  animals  do,  when  they  leap  5  fo  that  a 
man  is  in  no  danger  of  them,  if  his  diftance  be  more  than  their 
length  5  nor  can  they  do  any  harm,  when  they  are  in  their  ordi¬ 
nary  motion,  till  they  firfi  coil  and  then  extend  or  uncoil  them* 
lelves,  which  are  both  done  in  a  moment’s  time. 

When  a  rattle-fnake  reds  or  fleeps,  he  is  coiled  5  and  they 
are  ohlerved  to  be  exceeding  ileepy. 

The  tail  of  the  rattle-fnake  is  com  poled  of  joints,  that  lap 
over  each  other,  foniewhat  like  a  lobfler’s  tail  3  and  the  fink¬ 
ing  them  upon  each  other  forms  that  nolle,  .which  is  fo  terrible 
toman  and  beafi  :  The  fiercefi  nolle  is  obierved  to  be  in  fair 
clear  weather  3  for,  when  it  is  rainy,  they  make  none  at  all  : 
Tor  which  reaion  the  Indians  do  not  care  to  travel  in  the  woods, 
in  time  of  rain,  for  fear  of  being  among  thdeirmkes,  before 
they  are  aware.  Another  circumfiance  of  their  rattling  has 
been  ohferved,  to  wit,  that  if  a  Angle  lhake  he  fur'prile'd  and 
rattles,  and  there  happen  to  be  others  near  him,  they  all  take 
the  alarm,  and  rattle  m  like  manner. 

Mr.  ‘Dudley,  would  not  pretend  to  anfwer  for  the  truth  of 
every  fiory  he  had  heard  of  their  charming  or  power  of  fafci- 
nation  3  yet  he  was  abundantly  fadsdecl  from  fevcral  witnefies, 
both  EngU'fi  and  Indian ,  that  a  rattle-fnake  will  charm  both 
Iquirrels  and  birds  From  a  tree  into  his  mouth.  Mr.  Dudley 
was  told  by  one  of  undoubted  probity,  that  as  he  was  in  the 
woods,  he  ohferved  a  fquirrei  in  great  difireis,  dancing  from 
one  bough  to  another,  and  making  a  lamentable  noife,‘  till  ae 
lalt  he  came  down  the  tree  and  ran  behind  a  log  3  the  perfon 
going  to  fee  what  was  become  of  him,  ipied  a  largeflnake  that 
had  1  wallowed  him. 

And  Mr.  Dudley  is  the  rather  confirmed  in  this  relation,  be- 
caufe  his  own  brother,  being  in  the  woods,  opened  one  of  thefe 
ihak.es  and  found  two  firiped  Iquirrels  in  his  be-ly,  and  both  of 
them  head  foremofi.  When  they  charm,  they  make  a  hoarfe 
nolle  with  their  mouths,  and  a  loft  rattle  with  their  tads,  hav¬ 
ing  the  eye  at  the  fame  time  fixed  on  the  prey. 

‘Their  common  food  is  toads,  frogs,'  crickets,  grafiboppers 
and  other  infects,  but  principally  ground  mice  3  and  the  iauie- 
fnake  again  ferves  for  food  to  bears  3  and  even  hog*  will  eat 
them  without  harm.  • 

Vol.  Yll.  7  K  k  They 
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They  are  viviparous  and  generally  bring  forth  about  iz,  anc 
that  in  June.  A  friend  of  Mr.  Dudley's  in  the  country,  bein|g 
defirous  to  di  {cover  the  nature  and  manner  of  the  generation  o 
the  rattle-fnake,  gave  him  the  following  account,  viz ,  abou 
the  middle  of  May,  the  time  when  the  rattlesnakes  firil  corm 
abroad,  he  took  and  opened  one  of  them  and  found  in  the  ma* 
trh  12  fmall  globes,  as  big  as  a  common  marble,  in  colon; 
like  the  yolk  of  an  egg  ;  in  three  or  four  days  more  he  took  anc 
opened  another,  and  then  plainly  perceived  a  white  fpeck  in  the. 
center  of  the  yellow  globe  ;  in  three  or  four  days  more  he  difi- 
fe£ted  a  third,  and  diicovered  the  head  of  a  lhake  5  and  in  ;a 
few  days  after  that,  f  of  a  lnake  was  formed,  lying  round  in  ;a 
coil.  In  the  latter  end  of  June  he  killed  an  old  one  and  took: 
out  perfect  live  fnakes  fix  inches  long.  In  September,  when  thee 
old  ones  take  their  young  in  and  carry  them  to  their  dens,  they 
are  not  quite  a  foot  long.  They  couple  in  Augufl  and  are  ther 
mod  dangerous. 

As  to  other  ferpents  or  poifonous  reptiles  Mr.  Dudley  coulc 
not  affirm  ;  but  he  was  fatisfied  the  rattle-fnake  does  not  trajed: 
his  poifon  ;  and  that  unlefs  the  {kin  be  firft  broke  or  an  incifior 
made  with  his  teeth,  his  venom  can  do  no  harm  ;  for,  his  friend 
allured  him,  that  he  had  made  an  experiment  of  it  in  this  mam 
ner  5  he  took  the  but-end  of  his  gun  ;  and  fet  it  upon  four  01 
five  of  them  y  and  after  they  had  bit  it  and  left  feveral  drops  of 
their  poifon,  he  wiped  it  off  with  his  hand  without  any  harm. 

There  are  feveral  remedies  for  the  fling  of  a  rattle-fnake: 
among  others,  that  which  is  much  made  ule  of,  is  a  roof,  chl-i 
led  blood  root,  fo  called,  Mr.  Dudley  fuppofes,  from  the  coIqui 
of  the  root,  and  the  juice,  which  is  red  like  blood.  It  grows 
in  great  abundance  in  the  woods  ;  they  bruife  the  root  and  bind 
it  over  the  place  that  is  bit,  to  prevent  the  poifon  going  farther, 
at  the  fame  time  {candying  the  place  aftedted  :  Some  of  the  root 
is  likewile  boiled,  anti  the  perion  bit  drinks  the  water. 

The  ratde-fnakes  are  generally  from  three  to  five  foot  long* 
and  commonly  exceed  not  20  rattles;  and  yet  Mr.  Dudley  was 
told  by  a  man  of  credit,  that  he  killed  a  rattle-fnake,  that  had 
between  70  and  80  rattles,  with  a  iprinkling  of  grey  hairs,  like 
bridles,  over  his  body;  he  was  full  five  foot  and  j  long,  and 
as  big  as  the  calf  of  a  man’s  leg. 

I  hey  call  their  flans  every  year,  fome  time  in  June  and  turn 
it  infide  out,  when  they  throw  it  oft.  It  has  alfo  been  ©blerved, 

that  the  Ik  in  covers  not  only  the  body  but  likewifc  the  head  and 

eye  stt  "■  '  '  '  m 

' "  *  '  They 
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They  generally  den  among  the  rocks  in  great  numbers  toge¬ 
ther  ;  the  time  of  their  retiring  is  about  the  middle  of  Septem¬ 
ber,  and  they  do  not  come  abroad,  till  the  middle  of  May, 
when  the  hunters  watch  them,  as  they  come  out  a  funning,  and 
kill  them  by  hundreds. 

Some  Obfervations  on  Vipers  5  by  jDr.  Sprengell.  Phil. 

Tranf.  N°  376.  p.  29 

AT  Milan  Dr.  Sprengell  found  a  viper-catcher,  who  leldom 
was  without  60 ,  or  more,  vipers  alive,  kept  together  in  a 
back  room  open  a  top;  he  had  them  from  all  parts  of  Italy  and 
fold  them  dead  or  alive,  according  to  the  ufes  they  were  de¬ 
signed  for.  Having  one  day  got  a  female  viper,  big  with  young, 
we  catched  fame  mice,  and  throwing  in  one  at  a  time  ;  amongft 
all  that  number  of  vipers  (which  were  upwards  of  60 )  there 
was  none  of  them  that  in  the  leaft  concerned  himfelf  about  the 
moufe,  till  the  pregnant  female  viper  and  the  mode  interchanged 
eyes;  whereupon  the  moule  flartled ;  but  the  viper  rai fed  her 
head,  and  turn’d  her  neck  into  a  perfe£l  bow,  the  mouth  open, 
the  tongue  playing,  the  eyes  all  on  fire  and  the  tail  ereft :  The 
mode  feem’d  foon  recover’d  of  his  fright,  would  take  a  turn  or 
two,,  and  lometimes  more,  pretty  brifkly,  round  the  viper,  and 
giving  at  times  a  fqueak,  would  run  with  a  great  deal  of  iwift- 
nefs  into  the  chops  of  the  viper,  where  it  gradually  funk  down 
:he  gullet.  All  this  while  the  viper  never  flirred  out  of  her 
place,  but  lay  in  a  ring. 

It  is  to  be  obferved,  that  no  viper  will  feed,  when  confined, 
except  a  pregnant  female  viper :  The  Dr.  faw  the  fame  thing  at 
Uruffeh ,  where  a  loldier  had  catched  a  large  viper  big  with 
young. 

A  Iraall  pig  of  9  or  10  days  old,  was  bit  by  the  viper  in  the 
tail,  and  in  four  minutes  time  the  tail  was  chopp’d  off,  the  pig 
appearing  to  be  fick  and  dizzy,  and  the  remaining  part  of  the 
tail.  Iweird  ;  but  the  bleeding,  the  Dr.  fuppofes-,  lav’d  it;  for, 
it  was  well  again  next  morning  :  The  fame  happened  to  ano¬ 
ther  pig,  which  was  bit  in  the  fore-foot,  and  flaying  leven  mi¬ 
nutes  after  the  bite,  the  leg  was  cut  off  about  two  inches  above 
the  bite.  After  thele  two,  three  more  were  bit  in  feveral 
places,  two  of  which  died  that  night,  and  the  third  recovered, 
having  given  it,  about  five  or  fix  minutes  alter,  10  grains  of 
emetic  tartar. 

This  the  Dr.  tried  afterwards  upon  dogs,  bit  by  vipers  and 
he  found,  that  they  all  recovered  upon  the  emetic  tartar. 

K  k  2  Obfefa 


&6o  M  E  M  O  I  R  S  of  the 

Obfervations  on  the  Figures  of  Snow;  by  bDr.  Langftith 

Phil.  Tranf  N°  37 6.  p.  298. 

ON  the  30.  of  January ,  1723,. fortieth  ing  pad  9  o’clock  in 
the  morning,  weather  cold,  wind  fouth  wefterly,  but  not 
very  high,  barometer  above  30  inches,  Dr.  Langmth 
that  pretty  phenomenon  of  the  ftar-like  fnow  3  and  tho’  upbti 
comparing  his  obfervations  with  thofe  of  Defcartes>  Dr.  Grew 
and  Mr.  Morton ,  he  found  he  had  but  little  to  add  upon  the 
fubjedi  3  yet  he  obferved  with  a  great  deal  of  pleafure  the  pro- 
grels  of  nature  in  this  fort  of  cryfoallization,  an  account  of 
which  is, -as- follows. 

ABODE F  G,  Fig.  18.  Plate  VIE  reprefent  the  fevera! 
figures  of  fnow  :  A  and  B  are  the  moft  fimple  figures,  of  which 
the  former  is  a  roundifh.  pellet  of  ice  3  the  fecond  a  imall  ob¬ 
long  body,  with  parallel  fldes,  and  often  as  fine  as  a  hair :  Of 
this" latter  kind  the  flakes  of  fnow  chiefly  confift  3  and  tho5  they 
look  white  to  the  eye,  yet  when  viewed  with  a.  Imall  magnifier 
of  a  microfcope,  they  appear  like  lb  many  tranlparent  needles 
of  ice,  thrown  together,  without  any  manner  of  order. 

The  next  figure  of  fnow  is  C,  in  which  the  pellet  has  fhot 
out  fix  of  thole  fonall  bodies  of  equal  length,  and  fet  at  equal 
angles :  Of  this  kind  the  Dr.  obferved  a  great  many. 

The  next  ftep  in  the  cryftallization  is  1),  in  which  thofe  bo¬ 
dies  are  lengthened  and  have  foot  out  a  great  many  more  from 
their  fides,  at  equal  angles,  but  unequal  lengths,  as  growing 
continually  iliorter  and  f forte r,  till  they  terminate  in  a  point  : 
He  meafured  feme  of  thefe,  and  found  them  to  be  f  of  an  inch 
n  breadth.  He  obferved  but  very  few  of  them  perfect  3  for, 
the  collateral  (hoots  were  io  exquifitely  fine,  as  to  be  liable  to 
be  broken  in  their  fall,  or  confounded  together  by  the  leah  de¬ 
gree  of  heat.  3  :  '  .  •’ 

Of  the  next  kind  E,  he  obferved  a  vafo  man  3V  which,  being 
examined  by  the  microicope,  plainly  appeared  to  be  nothing, 
but  the  former  fort  in  diforder.  The  edges  of  thefe  were  in  ge¬ 
neral  very  irregular  3  but  feme  of  them  happened  to  be  io  in¬ 
dented,  as  to  look  like  the  jagged  leaves  of  plants. 

The  next  kind  F  had  12  points  regularly  difpbfcd,  and  pro¬ 
bably  might  confift  of  two  of  the  former,  lb  joined  together,  as 
to  cut  their  angles  equally.  '  •  v 

Perhaps  alio  thole  Mr.  Morton  deferibes  (reprefented  by  G) 
as  confiding  of  radii ,  which,  inftead  of  terminating  in  a  -point, 
grow  bigger,  as  they  advance  from  the  center,  might  be  form'd 

,  ..  }  from 
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from  two  of  the  kind  C,  fo  join’d  at  the  center  as  to  cut  each, 
Other’s  angles  unequally  5  for,  in  the  progrefs  of  the  cry  dal* 
lization,  thefe  radii  would  quickly  unite. 

Laftly,  that  fort,  which  T)efcartes  compares  to  rofes,  and 
of  which  he  has  given  a  figure  in  his  treatife  of  meteors,  may 
be  nothing  but  the  kind  E,  when  the  points  are  rounded  of£ 
by  being  gently  thaw’d. 

'  The  I>r.  propofes  thefe  things  only  by  way  of  conjeffpre; 
becaufe  as  the  imall  drops  of  water  may  be  impregnated  with 
very  different  particles  in  the  air,  it  is  not  eafy  to  determine, 
whether  thefe  figures  may  not  be  the  refult  of  a  cryftalli- 
zation,  quite  different  from  the  former. 

The  Dr.  obierv’d  but  very  few  figures  of  i z  points,  and 
fhpfe  moftly  imparted  in  one  relpefi  or  other. 

Observations  for  four  Tears  on  the  Aurora  Borealis,  at 
LymRegis  in  K'orfolk.  Phil.  Tranfi  N°  3715’.  p.  3qq» 
T ranf!ated  from  the  Latin* 

TH  E  author  for  four  years  together  made  feme  obferra* 
tions  on  the  Aurora  \ ‘Borealis ,  at  Lyn-Regi's  in  Norfolk  5 
he  was  not  aware  of  the  furprifing  phenomenon  the  Jixtfi  of 
fliarch  I'jty  16  y  which  made  him  the  more  follicitous  to 
watch  the  fubfequent  phenomena. 

He  very  careiully  delineated  the  firft  obfervation,  which  is 
here  fubjoin'd,  as  foon  as  he  made  it  $  and  therefore  he  takes 
it  to  be  but  little  wide  of  the  truth :  The  reft  of  the  defcrip- 
tipns  are  very  accurate.  The  caufe  of  thefe  corufcations  is 
pot,  he  thinks,  hitherto  fufficiently  difcovered. 

Friday  Sep .  5.  1 7 1 B .  About  10  o’clock  in  the^evening, 
the  phenomenon  f  represented  by  Fig.  15?.  Plate  Vil.  )  was 
pbferv’d  at  Lyn-Regfc  to  the  north. 

Saturday  Sep.  6.  About  8  and  ip  o’clock  in  the  evening, 
feveral  columns  of  light  were  obferved  like  thofe  reprefented 
at  a  a  in  Fig.  19.  but  not  fo  bright  as  the  pyramids  obferv’d 
the  night  before,  which  were  carried  towards  the  eaft,  but 
thefe  towards  the  weft. 

Fhurfday  Sep.  11.  A  great  many  columns  of  the  fame  kind 
were  again  pbferv’d  moving  to  the  weft. 

-  Saturday  Sep .  r$.  About  ir.  o’clock  at  night  the  Aurora 
$orealis  was  brighter  and  higher,  and  with  longer  pyramids 
than  it  was  hitherto  obferv’d  to  have:  This  nighr  it  ihone 
fo  bright,  that  one  could  read  by  it, 

-  Saturday 
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Saturday  Off*  n.  Between  io  and  n  o’clock  at  night  the 
Aurora  ‘Borealis  was  brighter  than  ever,  with  pyramida  l 
coruications  interfpers’d  5  and  not  much  unlike  the  phajnome 
non*  obferv’d  September  5,  it  was  fo  bright  that  one  might 
read  by  it. 

friday  ‘December  19.  Between  8  and  9  o’clock  at  night  , 
feveral^  rays  of  light,  together  with  the  Aurora  Borealis\ 
were  obferv’d  to  anfe  out  of  a  black  cloud,  as  it  were  $  bunt 
that  it  was  really  no  cloud  appeared  from  the  Bars,  being* 
plainly  feen  thro5  it  5  yet  what  elle  it  was,  could  not  fco 
eafily  be  determined :  But  what  was  chieHy  obfervable  was 
the  very  furpdling  motion  of  thefe  lights  :  Thefe  rays  were: 
continually  in  motion,  and  conftantly  Ihifting  their  places,;, 
duelling  their  courle  now  this  way,  and  now  that  way;, 
backward?  and  forwards,  and  fometimes  fucceflively  advancing 
in  the  fame  diredlion,  and  fometimes  again  impinging  againft 
each  other  with  a  tremulous  and  vibrating  motion,  and  a  I  moil 
an  incredible  fwiftoefs :  Some  rays  were  obferv’d  to  extend  as: 
far  as  the  zenith:  The  light  was  often  obferv’d  to  colledF 
kielf  into  a  body,  and  fo  exhibit  a  furprifing  brightnefs, 
tinged  with  the  colours  of  the  rainbow  ^  and  again  it  was: 
©blerv’d  to  dilate  itfelf.  This  evening  the  moon  fhone; 
bright. 

Fhurfday  March  12.  1718-19.  Between  ioand  11  o’clock 
the  Aurora  Borealis  was,  obferv’d  again. 

Friday  March  27.  'The  Aurora  Borealis  was  obferv’d! 
again  with  various  oblique  radiations,'  as reprefented  Fig.  20. . 

Monday  Offober  16,  1719.  It  was  likewife  obferv’d  this; 
evening  between  7  and  8  o’clock. 

As  aifo  Monday  Nov,  9.  1719.  1 

Sunday ^  January  31.  1719-20.  The  Aurora  Borealis  was 
obferv’d  this  evening  from  7  till  10  o’clock  higher  than  ever 
it  had  been  before,  and  extending  over  half  the  heavens 
from  eaft  to  weft  5  it  was  almoft  cover’d  with  feveral  inter¬ 
fpers’d  coruications,  confequemly  fo  bright  that  one  might 
diftindlly  read  by  it. 

Saturday  Sep.  17.  1720.  The  fame  appearance. 

^  Monday  January 6. 1720-21.  Between  7  and  8  o’clock  at  night 
the  Aurora  Borealis  was  againobferv’d,  with  pyramidal  corus¬ 
cations,  arifing  on  all  hands  from  the  zenith,  as  from  a  center 
and  almoft  refembling  an  umbrella . 

Sunday  January  12.  1720-21.  The  fame  appearance.  „■ 

Monday  September  ii.  1 72 u  About  9  o’clock  at  night. 

Wednefday 
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Wednefday  Sep.  5.  172a.'  From  10  o’clock  till  f  an  hoar 
ifter  io. 

Wednefday  October  3.  About  9  o’clock  at  night. 

T’lourfday  Oftober  4.  About  10  o’clock  at  night. 

Sunday  'December  23.  1722.  About  8  o’clock  at  night 

An  Account  of  a  reflecting  felefcope ,  by  Mr .  Hadley* 

together  with  the  Definition  of  a  Machine ,  contriv'd 
by  him  for  applying  it  to  Ufe .  Phil.  Tranf.  N°  376. 
p.  9.03. 

I^HE  inftrument  confifts  of  a  metalline  fpeculum,  about 
fix  inches  in  diameter:  The  radius  of  the  fphere,  on 
vhich  its  concave  furface  was  ground,  is  10  foot,  5  inches 
md  1 5  and  confequently  its  focal  length  is  62  inches  f:  The 
>ack  has  a  hollow  fcrew  made  at  its  center,  to  receive  tne 
;nd  of  the  handle,  which  is  fcrew’d  on,  whenever  the  metal 
s  to  be  mov’d,  in  order  to  avoid  fully  ing  its  poluii  d  furface 
)y  handling. 

This  object  metal  A  (  Fig.  1.  Plate  VIII. )  is  placed  in  one 
:nd  of  an  octangular  tube  B  B,  about  fix  foot  long,  and 
bmething  wider  than  what  is  fiufficient  to  receive  the  metal* 
lyed  black  on  the  infide:  About  fix  or  (even  inches  in  length 
)f  the  three  uppermoit  fides  of  the  tube  C  (  towards  that  end3 
it  which  the  metal  is  placed)  are  feparated  from  the  refi 
md  onen  with  two  hinges,  to  make  room  for  the  metal  to  be 
3Ut  in  and  taken  out.  The  end  of  the  tube  is  clos’d  by  an 
)£tan<*ular  piece  of  board  .D,  which  nas  an  opening  d,  a  Done 
\  of  an  inch  broad,  from  the  top  down  to  a  little  below  the 
:enter, 'to  give  room  for  the  above-mentioned  handle,  wneti 
lie  objeCt  metal  is  lifted  into  or  out  of  the  tube  3  other 
:imes  it  is  clos’d  with  a  flidmg  /butter:  I  he  nietal^  is  placed 
,n  iuch  a  manner,  as  to  have  its  axis  coincide  with  tnat  or  the 
•ube,  by  the  means  of  three  fmall  buttons,  fix’d  to  the  infide 
of  the  tube,  having  their  hinder  ends  all  in  the  fame  plane,  to 
which  this  axis  is  perpendicular:  Twoofthefe  appear  at 
%a,  the  third,  being  at  the  middle  of  the  bottom  of  the  tube* 
is  notfeen:  The  fore  fide  of  the  metal  refts  againft  thefe 
muttons  in  rhree  points  of  its  circumference,  nearly  equidiflant 
from  each  other,  and  is  held  to  them  by  three  {crews  (one  of 
which  appears  at  A)  which  run  thro  the  off  angular  board  au 
the  end  of  the  tube  and  bear  againft  the  back  of  the  metal 

'in  three  points,  which  direCtly  aniwer  thofe  three  on  use 
1  ;  ferefide) 
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fe  elide) : %itfe  juft  fo  much  force  as  is  requifite  to  keep  i 
Heady  in  ks  place  5  they  mu fS:  not  be  fere wM y  harder  agaitfH 
the  met  ah  for  fear  of  bend  ing  if,  which  (thor  if  is  half  an  ihel:  i 
t'Melc}  &  Wry  little  force  is  fufncient  to  do.  When  the  itfftfli..  - 
meat  >!§•  not  us’d,  thefe  fere ws  are  loofened  and  the  ohje® 
•fe&ai?  is  -taken  out  and  laid  by,  to  prevent  its  tarnishing.  * 
The  otal  plane  is  compos’d  of  a  plate  of  the  lame  metaE 
with,  the  great  fpsciilum,  about  f  -j  or  ~6  part  of  an  inch  thick 
do]  her  M  oo  the"  back  to  anotberof  brafs ;  its  breadth  is  fame, 
thing  lefs  than  f  an  inch,  and  is  to  its  length,  as  i  toyT  At  "onr 
end  of  the  oval,  the  brafs  plate  projefis  a  little  beyond  ?ht  - 
other,  and  has  a  ferew  cut  thro’ it  in  that  part,  as.  likewilh 
another  direftly  againft  the  center  of  the  forefide.  'The 
other  end  is' cypher’d  away  on  the  backfide,  that  it  may  ipy 
tercept  as  few  of  the  rays,  in  their  paffage  towards  theobjeS  ' 
metal,  as  is  poffible.  The  two  ferew  holes  in  the  back  ferVc* 
to 'fix  this  oval  A  Fig.  2.  to  a  brafs  arm  B,  which  is  faftened 
at  the  other  end  into  a  Hid  dr  if  E,  Fig.  r,  2.  T.  his  flidefdr- 
of  an  equal  thicknels  with  the' fide  ot  the,  tube,  and  has  a 
groove  GG  Fig.  r.  cut  for  it  in  that  tide,  parallel  to  the- 
axis,  and  long  enough  to  give  room  for  its  motion,  to  let  rhe 
two  fpeetdet  at  the  different  diftances,  which  the  feyeral  eye* 
glafies  require.  It  reds  on  the  infide  againlbtwo  thin  ledges, 
faftened  within  the  tube,  along  the  fides  of  the  groove.  Qtt 
the  out  fide  it  is  kept  in  its  place  by  a  Hiding  fatter,  not  ex- 
p-refs’d  in  the  figure.  In  the  middle  it  has  a  cylindrical 
cavity  D  Fig.  2.  whole  axis  isJ  exactly  perpendicular  to  its 
inner  and  outer  furfaces.  Each  of  the  boxes,  in  which  thfe: 
eye-glafifes  are  contain’d,  is  fitted  to  this  cavity  5  the  above- 
mentioned  brafs  arm  is  fix’d  into  the  infide  of  this  flider, 
towards  the  end  fartheft  from  the  obi  e  61  metal  •  it  riles  per¬ 
pendicular  for  about  two  inches,  and  ismade  flat,  fo  as  to 
tern  one  edge  to  the  rays,  which  come  from  the  oBje®  5 
about  h'  it  is  bent  forwards  and  Hatted  the  other  way  $ 
fo  that  when  the  back  of  the  oval  plane  is  held  fiat  to  hy  by 
the  two  fc rews  c  c,  the  axis  of  *he  cylindrical  cavity  may  fall 
on  the  center  of  its  forefid e,  inclin’d  to  its  iurface  in  an 
angle  of  ■fome thing  •  lefs  than  45  -degrees  i-  .  This  angle-4$ 
brought  to  be  exa6t  by  two  very  fmallfcrews  f /,  whole  threads 
take  hold  in  the  flatted  end  of  the  brafs  arny  and  their  pofem 
bearing  againft:  the  back  of  the  ovaf  raile-  one  end  of  it  a 
little  from  the -fiat  of  the  arm;  The  fpecukh  are  fet  at  -fair 
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due  difiance,  by  turning  a  long  fcrew  C  C,  for  which  the**© 
is  a  nut,  lodged  in  the  Aider  at  g$  the  fcrew  is  kept  from 
moving  backwards  or  forwards  when  it  is  turn’d,  by  a  brafs 
fdate  £,  which  is  to  be  fix’d  to  the  fiat  end  of  the  fide  of  the 
tube,  and  taken  off  at  pleafure.  Bach  of  the  eye-glafs  boxes 
H  has  a  fcrew  cm  the  outer  end,  to  fallen  it  to  a  bowl  or  difh 
I,  to  receive  the  ball  of  the  eye,  and  guard  it  from  external 
light. 

On  the  top  of  rhe  tube  is  fix’d  on  two  final!  pedefials,  a 
common  dioptric  tclefcope,  H  Fig.  i.  about  1 8  inches  long, 
its  axis  parallel  to  that  of  the  tube  $  and  having  two  hairs, 
placed  in  the  common  focus  of  its  objefl  and  eye-glaffes, 
eroding  each  other  in  its  axis. 

There  are  three  convex  eye-glafles,  belonging  to  the  in- 
firament  3  the  firfi  or  lhalloweft  has  its  focal  diflance  of 

about  *§  of  an  iftchy  the  fecond  of  f*,  and  the  deepeit  of  ^ 

Of  fomething  lefs.  When  thefirftof  thefe  is  us’d  with  the 
iniirument,  it  magnifies  about  188  of  155©  times  in  diameter  $ 
with  the  leoond  about  208,  and  with  the  third  228  or  23©* 
Bach  of  thefe  glaffes  has  a  circle,  placed  in  that  focus  neareft 
the  oval,  to  determine  the  part  of  the  obje£l,  feen  at  one 
View  5  and  in  the  other  focus  towards  the  eye,  a  bra  ft  plate 
with  a  little  hole  in  the  middle,  to  let  no  light  pafs  td  the 

eye  from  the  i-nilde  of  the  tube,  but  what  comes  from  the 

oval.  Befides  thefe  three  convex,  there  are  two  concave 
dye -glaffes,  With  which  it  magnifies  about  2 m  and  220  times, 
and  alfo  a  let  of  three  convex*  which  turn  it  into  a  day-telef- 
eope,  magnifying  about  125  times:  The  aperture  is  limited 
by  a  circle  of  Card,  or  pafleboard,  placed  before  the  object- 
metal  in  the  tube.  To  vary  the  aperture  there  are  three  of 
thefe  circles,  and  the  apertures  allow’d  by  them  are  five 
inches  and  J-,  five  inches  and  four  inches  and  f  $  tho’  for  feme 
obje&s  the  whole  metal  may  be  left  open. 

The  engine,  made  ufe  of  to  direct  the  tube  to  any  object, 
eon  fills  of  a  Hr  ong  plank  FF,  Fig.  t  and  3,  about  14  inches 
wide  and  two  foot  and  j-  or  three  foot  long,  which  ferves  as  a 
foundation  for  the  whole.  Near  one  end  of  this  plank  is 
placed  an  upright  four-fided  box  III  Fig.  tf  3,  about  two 
foot  high,  narrower  at  the  back  next  the  end  of  the  plank 
than  before :  Its  two  fides  are  mortis’d  both  into  the  plank 
below,  a  a  Fig.  3.  and  into  the  top  of  the  box  above,  dd$ 
the  back  and  forepart  are  faftened  to  the  edges  of  the  fides 
with  wooden  ferews  3  the  top  has  a  circular  hole  cut  in  it, 
fomeihing  above  three  inches  in  diameter,  whofe  center  i« 

Vol.  VII.  7  L  1  about 
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about  three  inches  diftant  from  the  outfide  of  the  back;  ari<§! 
at  an  equal  diftance  from  the  two  (ides 5  this  hole  gives  pai- 
faae  to  a  turning  pillar  B,  in  the  bottom  of  which  is  fix’d 
iron  pivot  c,  to  turn  in  a  thick  brafs  plate,  lodged  in  th^e 
plank  b.  The  upper  end  of  the  pillar  rifes  about  an  iMh 
and  a  half  above  the  top  of  the  box,  and  is  mortis’d  into  a* 
fbong  head  K  Fig.  1,  3.  about  eight  inches  in  length,  attfid 
four  or  five  in  breadth  and  thicknefs.  This  head  carries  t-Wco 
cheeks  LL,  about  13  or  14' inchjes  in  height,  their  hinder 
edges  towards  the  lower  end,  extending  five  inches  beyond: 
the  axis  of  the  pillar  backwards  :  Along  the  back  of  thefte 
cheeks,  at  equal  diftances  above  each  other,  there  are  noteless 
tending  obliquely  downwards,  and  anfwering  one  anothetr 
in  each  cheek,  to  receive  the  pivots  of  a  crooked  iron  axis  Ci, 
Pig.  3.  on  which  the  tube  is  placed.  The  notches  are  madec 
at  different  heights,  to  keep  the  eye-glafs  at  a  proper  height: 
for  the  eye,  in  different  elevations  of  the  qbjedfc  above  the; 
horizon.  The  figure  of  the  axis  anfwers  that  of  the  three; 
Hinder  fides  of  the  tube.  The  axis  6f  the  tube  lies  about 
two  inches  and  a  half  higher  than  the  axis  of  the  motion  upon 
thefe  pivots \  and  the  center  of  gravity,  when  the  obj  eft  metal 
is  in,  is  about  three  inches  more  backwards.  To  keep  the; 
tube  from  flipping  back,  when  its  fore-end  is  rais’d,  it  has 
two  buttons  fix’d  to  it,  that  reft  againft  the  fore-part  of  the 
..axis.  ;  .00 

To  keep  the  pillar  from  touching  any  of  the  fides  of  the* 
.round  hole,  in  which  it  turns,  a  cylindrical  fedlor,  containing: 
’about  or  70°,  and  about  an  inch  in  height,  is  cut  out  on 
the  back  part  of  the  pillar,  near  the  upper  end  Dy  in  the 
angle  of  this  cavity,  is  fix'd  a  thin  fteel  platen bent  ctbfs 
the  middle  to  the  fame  angle  5  the  internal  angular  edge,; 
between  the  two  parts  of  this  plgte,  lies  in  the  axis,  of  the: 
pillar,  and  turns  upon  the  hardened  edge  of  a  wedge>like 
iron  j\  whofe  bafe,  or  board  part,  is  faftertM^ with’ <-tWO  "ftiaoltg; 
fere  ws  on  the  top  of  the  box,  direclly  behind  the  found  befe 
above  mentioned.  The  upper  partsoftheclieeks  areftreh^- 
ened  by  two  brackets  G  G,  leaving  room ‘3 between  tbemrfbr: 
the  bottom  of  the  tube  to  touch  the  upper  edge  of  the  fbr&- 
part  of  the  head ;  the  hinder  part  of  the  head  is  aifo.  hollow’d 
in  the  manner  reprefented  in  Bigv  3.  The  head  on  irs  fore¬ 
part  carries  a  flat  arm  M,  Pig.  1.  about  27  inches  long,, 
fimewhat  tapering'  towards  the  farther  end,  where  it  is  four 
'  i'ncfies  broad.;  This  is  ftrengtbened  .  by  a  narro&v  flip^gfukli 
edgeways  along  the  middle  underneath- Oj  and  a:Ife  by  a  brace 
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Jjft fhy  N,  reaching  from  the  turning  pillar  to  within  nine 
inchcsot  the  end  of  the  arm.  The  Hay  paiTes  thro*  a  trank 
yerfe  opening,  cut  in  the  fore-part  of  thebox  P,  which  is 
feng  enough  to  allow  room  for  a  fufficient  motion  of  the  pi'l- 
,|ar  round  itsaxis.  a 

&  Q&  the  other  end  of  the  bottom  plank,  a-crofa  its  length, 
Js  erected  a  board  Q_ about  12  inches  wide,  and  or  2 
Jiigh,  the  top  of  it  reaching  within  an  inch  and  an  half  of  the 
yinder  fide, of  the  arm  This  board  is  held  firm  in  its  portion 
’  #>a  fpnr;R.  ^  part  of  ks  upper  end  on  the  ou hide  is  pared 


wards,  the  edges,  to  form,  it  into  ihe  fegrpent  of  a  cyiin- 
der,  wiioie  axis  coincides  with  that  of  the  pillar  j,  its  ufe  is 
ito  fupport  a  reft  S  S,  on  which  the  end  of  the  flat  arm  moves 
?§ack  wards  and  forwards  s  This  reft  being  applied  traniyerfely’ 
oco-the  outer  parr  of  the  upright  board,  where  -it  is  made  cy- 
Tindricaft:>  is  dent  'into,  the  fame  figure,  by  .the  fneans  of  four 
dfcrew-pins,  *rwoof  which  palling- throb  each  end  of  this  and 
«#£  another  piece  off  the  fame  lenjph*  T  (  but  fomewhat  nar*» 
lU^er )  placed  oyer  againft  it  on  the  infide  of  the  board,  by 
^eirrnuts,  draw  them  together,  fo  as  to  grafp  the  end  of  thd 
I&fpgftt  board  between  them|  the  upper  edge  of  the  reft 
abemg  firft  fhot  -  with  a  plane,  very  ltrait  and  fmooth ;  To 
slider  therm otion  of  the  arm  along  the  reft,  fmooth  and 
30f|pi$  has,  two  rollers,  lodged  in  a  box,  fix’d  near  the  end* 
on  its  under  fide  V,  £0  roll  upon  the  edge  of  the  reft,  when 
«tbe" end  df  the  arm  -is  mov  'd  along  it  5  one  of  the  rollers  i$ 
©placed  near  each  edge  of  the  arm,  and  their  axes  lie  in  lines* 
pffilg  throf  the  axis  of  the  turning  pillar;  the  reft  is  kept 
sdp  to  them,  with  a  proper  degree  of  force,  by  two  fcrews 
,  yV  \Y,  which  run  into  two  plugs  X  X,  fattened  on  the  hdes 
.of.  the  upright  board,  and  bear  againft  the  under  fides  of  two 
e^ieaes,  iix’d  dn  the  infide  of  the  reft. 

motion  of  the  tube  is  directed  by  twobrals  pegs  Y  and 
^tilhefirft;  ofthefe  Y  is  placed  ;about  10  or  xi  inches  from 
ciibe  end  of  the  arm,  and  has  a  line  wound,  round  it,  which 
^palling  under  a  filial!  pulley  /,  fix’d  in  a  vertical  pofition, 
lobar  the  end  of  the  arm,  is  faftened  to  a  ftaple  on  the  under** 
-fide  of  the  tube  g :  This  line,  by  the  turning  of  the  peg, 
fore- .e.nd of  the  tube  to  its  due  elevation, being  . acted 
-agaimft  by  the  excels  of  weight  in  the  hinder  end  of  the  tube* 
j-usben  the  .metal .is. rip  it,  which  is  equivalent  to  about  two 
jpotiiicls  at  gyt  where  the  line  is  faftened.  In  great  elevations 
the  object  above  the  horizon,  the  line  is  not  carried  lo  far, 
^as  the:  pamfg  y  but  is  faftened  a  little  above,  the  pulley,  to 

ju  r  z  & 
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%  lightfdujire  Hick  by  .'baying  a  kook  at one  endfjby  whfeljbi*  ? 
takes  i|o|d<)£  the  ilaple  g.  ;  This  is  done,  that  the  lprin^neil"! 
of  the  line  may  not  continue  a  vibrating  motion  in  the  tube 
(  when  any  thing  happens  4o  fhake  the  ioflrumelit)  and  mike 
the^bjeft  appear  to  tremble  $  the  lowerpartof  thefhck  refls 
agafoft  the~endnf  the  art%  and  by  its  flight  fri® ion  contr^- 
bates  tn  the  fame  1  :  -  i 

Tlie  other  peg  ft  is  placed  in.  fuck  a  manner,  that  it  may 
he  Conveniently  reach  a  by  one  hsnd  of  the  obferver,  whilfc' 
the  other  is  employ’d  about  the  peg  Y  •  it  regulates  thi  s 
horizoma I  motion  of  the  tube,  by  means  of  a  line,  which 
being  wound  about  the  peg  at  one  end,  pa  fifes  by  another1 
fm^ll  ptll^,qplaeed  clofe  by  the  -fide,  of  the  above-mentioned 
one  in  an  horizontal  petition  (.not  to  be  feen  in  the  figure-}" 
and  iz  hung  on  a  pin,  driven  into  the  little  head  K  *  it 
a&ed  asainft  by  two  firings  m  and  n>  Fig.  5.  placed  in  thi 
box  III,  one  on  each  fide  of  the  turning  pillar  5  that  on  the 
right  hand  wr,  draws  the  right  fide  of  the  pillar  forwards,  by 
a  very  flrong  line,  which,  being  fattened  to  the  head  of  tfe# 
ipring,  pafles  round  the  back  part  of  the  pillar  it©  a  pin  at 'f* 
%  which. it  is  ftrain’d  to  its  due  flrength  s  The  fpring  ;©$  tj$|r 
lett  hand  ft  draws  the  left  fide  of  the  pillar  backwards  ift  tbi 
fame  manner.  Thefe  pins  are  placed  on  the  pillar  a  -iitti# 
higher  than  the  tops  of  the  fprings,  that  being  drawn  a  feffe? 
downwards,  as  well  as  turn’d  round  its  axis,  the  pivo^in  it# 
bottom  may  not  be  rais’d  out  of  the  hole  in  the  brafs  plate, 
when  the  reft  bears  hard  again#  the  rollers  at  the  end  of  the 
arm;  Each  of  thefe  fprings  draws  with  w force,  equal  to 
about  18  or  10  pounds  weight,  when  the  end  of  -the  arm  i#* 
earned  clofe  to  the  fmall  head  k  Fig.  1.  and  confeq  uently 
(the  iemi-diameter  of  the  pillar  being  1  inch  ancf  f]  and  ^th<5 
durance  of  that  head  from  the  axis  about 28  or  20  inched)  ^tfp# 
end  oi  the  arm  will  be  carried  by  rhe  united  forces  of  both  the 
springs,  towards  the  other  end  of  the  re#,  with?  a  force  Cquivacl 
lent  to  the  weight  of  about  two  pounds;  each  of  the  pegs 
I  and  z  turns  m  a  hole,  made  in  a  piece  of  wood  ;,  farfenM 
to  the  under  fide  of  the  arm ;  and  the  pieces  beirp  flit  with  a 
_  w  rom  one  end  thro’  the  hole,  and  about  f  am  'inch  beyond 
it,  thedepawted  parts  are  drawn  together  by  a  ferew  m  f  “ 
%%$!$,  r  rtht*' fSf$  be  griped  between  thetn,<  with  a 
d  S  at  [iforCC.:  -y  e  JPSM?  with  the  help  of  the  I _ 

cope  H,  t);c  tuoe  is  eafily  direaed  to  any-.objea,  and  madts 
3  L-'t'Ja|  one  in  its  diurnal  motion;  while  the 
..ado.  .0*  ana  moves  fbe  whole  length  of  the  reft. 

If 
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Jfeit  foe  deSr'd,  #**  when  ‘he  object  is  found,  tfo©  tartii%* 
f  one  peg  (hall  carry  the  tube  along  with  the  tnotion  of  thi 
oavens,  fo  as  to  keep  the  objeft  always  in  fight  5  this  may 
&£«eafily  offered  in  various  manners*  .  } 

*i&W.  cleave  furface  of  the  objefL  metal  has  feveVal  little ' 
pots  in  it,  which  could  pot  be  brought  to  take  a  pohfh  ;  lit 
me  or  two  places,  the  metal  itfejf  feemi  to  have  fi>cnte 
>artsb  lb  me  thing  harder  or  fofrer  than  the  reft,  occafioniog 
,pjf  regularity  xn  the  figure  of  the  metal  about  them,  But 
feeft  parts  being  ifnall,  tn  proportion  to  the  whole,  do  nor 
f  eiu  CQnfiderably  to  affed  the  diftmdnefs  of  the  appear- 

mfe  ■  *  • 

The  open  air  has  commonly  an  undulating  motion  in  its 

blurts,  especially  in  the  day-time,  which  occafiOns  the  rays 
>F  light  to  defied  a  little  from  the  (freight  lines  in  which- 
jhey  ought  to  move,  in  order  to  render  the  fpecies  perfeflly 
lifting.  The  effe&of  this,  tho*  infenfible  to  the  nafetd  eyef 
ir  even  thro’  a  final  1  telefcope,  becomes  eonfiderable.,  when 
fee  objed  is  very  much  magnified.  This  inftrumenr,  when 
rfegsd  at  an  pbjefl  inclos’d,  fo  as  to  fecure  if  from  this  ioeon- 
vppiency,  feems  to  bear  an  aperture  of  5  inches  and  f-,  with 
the  deepeft  of  the  above-mentioned  eye-glades,  as  well  as? 
tW  common  telefcopcs  do  the  ufual  charge  and  aperture 
|ivep  to  them,  excepting  that  in  thefe  the  bbjeQs  appear  a 
fettle  brighter. 

Fig.  i*  repreients  the  inftrumenr,  placed  on  the  machine 
m order  to  be  applied  to  ufe.  „ 

-  Fig.  a.  reprelents  the  infidc  of  the  Aider,  with  the  reft  of 
the  afpar&Wy  belonging  to  the  oval  plane  and  eye-glafs. 
viFig.  $«  reprefents.the  hinder  part  of  the  machine  5  fhe 
back  and  one  fide  of  the  box  being  taken  away,  to  fhew  ih% 
turning  pillar  apd fprings  on  the  in  fide. 

-4.  'xeQ&fom  Saturn,  as  he  -appear’d  in'-  Juni  xyjrd, 
by'-^tistekftopev  ■  ' 

\  I  -r  A  ■~K  ■  “  ^ 

%tqn  pf  a  deer e  fid  old  Man,,  109  Tears  of  Age% 
jjy  Jaws  Scheucbser.  Phil.  Tranf.  N°  jy4r 

i,|  >♦  Tranfiated  from ,  rfe  Latin. 

HE  different  ftages  of  human  life  have  their  owk 
-peculiar  charaders:  For,  man  gradually  afeends  from 
alftkte  of  fiuidity  thro3  the  various  degrees  of  folidtty,  trH 
aftegth  he  cBc  with  a  rigidity  and  immoveable  ftififnefs  of 

rail  sfe£v  .the 
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-John  Leonardos  Voppery  a  Grifon ,  was  born  A&y 


is 


I  •  _ 


In  1454  being  employ’d  as  a  miner,  he  lay  buried  in  a  Veip. 
underground  for  33  hours*  and  being  taken  our  from  hence, 
he  ever  after,,  by  reafon  of  the  ftrong  p  re  flu  re  oh  the: 
'Abdorfretiy  was  fubje&to  incontinency  of  urine.  In  1^37  Be: 
iravell’d thro’  Hungary*  and  the  Holy  Zand  and  re* 

turn’d- t&Vepke ;■  In  1639  he  ierv’d  in  the  Duke  of  Lorrain'p 
army  ip  and  in  i&6z  in  ‘Portugal  :  In  i6Sz  he  was  £tt 


t,* 'Vienna,  andin  the  laid  war,  at  the  liege  of 
Z$ndm  anc}  battle  of  Hockfiet.  Thus  thro1  a  variety 
ice nes'he  liv’d  till  he  was  109  years  and  three  months  old. 

In  a  curfory  view  of  his  body,  the  following  partici 
were  obfery’d.  -y.t 

There  was  a  frnall  quantity  of  bloody  extra vafated  ferum 
in  the  cavity  of  th q  abdomen*  ’  'I: 

All  the  thin  guts  were  inflam’d,  and  tinged  with  a  r||h 
colour  *  and  particularly  tide  duodenum  was  very  much  dilate^ 
its  infide  quite  mortified  and  gangrenous*  the  omentum Was 
entirely  emaciated,  fo  as  hardly  to  be  diftinguifhed  5  the 
pancreas  contracted  *  the  liver  found  *  the  gall-bladder  full 
of  bile*  as  alfo  the  duBus  cfooledocftus>  and  all  the  parti 
adjoining  to  the  inteliines  and  mefentery  tinged  green,  as 
the  bile  had  been  extra  vafated  fome  where,  but  its  exit ! 
the  duodenum  could  'not.  be  traced  :  JN  ear  the  pylorus  in  ™ 
upper  part  of  the  ilomach,  there  was  a  flatulent  expanfic>4 
as  it  were,  bigger  than  a  walnut.  The  kidneys  were  found  * 
as  alfo  the  fpleen,  whofe  external  membrane  had  here  ang 
there  bright  white  fpecks,  iome  broader  than  others,  which 
at  firft  light  refembkd  the  ripe  puflules  of  the  fmali-poxt 
but  entirely  of  a  cartilaginous  hardnefs,  and  fomewhat  rais’d 
above  the  reft  of  the  fur  face.  Here  Dr.  Scheuqhzer  obferve^ 
that  the  fibres  do  not  only  contract  and  become  rigid  in 
extreme  old  age,  but-  almoft-infenfible  *  fpr,  no  yo.ung  perfei^ 
©r  even  one  of  more  advanced  years,  could  endure  an  infla" 

n  a  a  .  n  a  ■  .  a  t\  « „  *  i *  :  1  ^1 
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mation  of  the  imeftines,  luch  as  this  was,  without  the  mBft 
exquifite  pain  *  yet  this  patient  did  not  in  the  leaft  cbmpi|& 
of  it ;  Itoat  cartilaginous  cruft  on  the  fipleen  plainly  ftewi* 
that  the  inembrancs  may  become  fa  rigid,  as  at  le»£tSuF 

become,  hard.  .  .  ,  .If'.,  .f 
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There  wot  a  great  deal  of  difficulty  in  opening  the  thorax  ;  -, 
for,  not  only  thefe  prominences  of  the  fterrnm,  into  which 
the  ribs  are  inferred,  and  which  are  other  wife  cartilaginous, 
were  in  this  fubjeCl  plainly  bony,  but  almoft  fo^mM-one  con¬ 
tinued  body  with  them ;  a  manifeft  proof  that  cartilages  in 
time  become  bony,  as  membranes  and  arteries  flrft  become 
cartilaginous,  and  afterwards  bony;  The  lungs  in  both  fldes 
of  the  thorax  had  feveraf  green  fpots,  and  behind  they 
adher’d  to  the  ribs :  The  pericardium  was  large  and  fill’d 
with  a  great  deal  of  ferum »  fome  of  which  floated  in  the 
cavity  of  the  thorax :  The  heart  itfelf  was  pretty  large,  par¬ 
ticularly,  the  auricles  were  exceedingly  dilated;  and  both 
they  and  the  ventricles  were  full  of  concreted  blood ;  whence 
it  appears,  that  the  motion  of  the  blood  was  at  length  ftopp  d, 
for  want  of  the  elaftic  contraction  of  the  arteries,  and  that 
the  machine  of  the  heart  was  no  longer  able  to  throw  nut  the 
blood,  difpo led  to  concretion ;  nay,  that  it  was  overpowered 
by  the  too  great  refinance:  That  tendon,  by  which  the 
arteries  are  inferted  into  the  heart,  waseither  bony,  or  carti¬ 
laginous  at  lead :  It  becomes  bony,  we  know,  in  old  deers. 
Whence  the  bone  in  the  heart  of  a  deer  :  And  fome  fuch 
thing  was  obferv’d  ffi  this  fubjeft ;  for,  the  femilunar  valves, 
particularly  thofe  ofthe  aorta  were  almoft  cartilaginous,  efpeci- 
ally  lnthe  middle;  the  defending  aorta  was  exceeding  large, 
being  Ibutfte  the  diameter  of.  the  gullet,  and  about  a  'Park 
mdn:  The  gullet  had  feveral  indurated  lentiform  glands.  This 
fize  of  the  aortd  fhews,  that  the  progreffive  motion  of  the 
blobd,  probably,  become  flower  in  his  latter  years;  whence 
the  arteries,  next  the  heart,  were  gradually  dilated,  as  is 
frequently  the  calc,  when  the  reliftance  of  the  mafs  of  blood 
to  be  thrown  out  is  too  great.  r 

To  come  next  to  the  head  ;  the  fubftance  of  the  cranium 
was  exceeding  hard:  dhe  futures,  particularly  the  fagittai 
and  iambdoidal,  were  almoft  obliterated,  nor  did  they  quite 
penetrate  both  tables,  fo  that  there  was  no  perfpiration;  and 
tbe  niicrifious  juice  of  the  bones,  extravafated  between  the 
figures  of  the  i inures  was  alfo  become  bony :  It  is  true,  there 
we'ye  three  Or  four  pretty  large  holes  in  the  vei  tex  on  each 
faus's  of  the  iagittal  future,  about  an  inch  from  each 
other,  that  penetrated  into  the  internal  laming  as  far  as  the 
external;  yet  Without  any  of  them  perforating  both  tables  : 
The  dura  mater  w’as  near  thrice  its  ufual  thicknefs,  almoft  like- 
^piece  of  leather;  the  pi a  mater  was  eafily  feparated  by  being 
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B*oiftene4  with  too  much  ferutn,  from  the  fub&ance  ©f  the 
©rain ;  All  the  ventricles  were  full  of  fe/wn^  and  £  large. qn®& 
sxty  in  the  bails  of  the  brain,  efpeeially  at  the  of  the  ipinaj 
marrow.  The  plexus  cboroides  was  Covered  with  glands  ©f  the- 
bigneis  of  a  pea,  and  full  of  a  coagulated  lympba ;  The  feptaffi 
fellucidum  was  very  diftin$Iy  feen  ;  Moreover,  the  fubftanse  ©f 

the  brain,  particularly  the  internal  part,  was  more  flaccid  thaiin 
i^fual. 

*  Tne  Br.  was  informed,  after  the  death  of  this  old  man,  that? 

in  his  life  time  he  had  told  perfons  of  credit,  that  his  father,, 
after  having  liv’d  above  a  century  begot  three  children $  mk 
that  few  of  his  anceftors  liv’d  lefs  than  a  100  years  :  This  its 
certain,  that  the  o.d  man  here  fpoken  of,  had  a  daughter  bap* 
Us  d  at  'DieJJenhove  Aug.  18,  1707.  r 

An  Account  of  the  Coati  Mondi  of  Brafil  3  by  2>r.  Georgs 
Mackenzie.  Phil.  Tranl.  N6  577. p.  317. 

TP  KE  Coati  Mondi  of  Tdrafil  is  feldom  dr  never  brought \ 
JT*  2rve  *nt°  &ur°pe  5  y^t  there  were  two  of  them  found  ifti 
Qreen  s  hup,  a  pyrate^  one  of  which  died  in  Df.  Mat* 
mnmes  emtody  of  a  wound  it  had  receiv’d  in  the  thigh,  which 
necaufed  to  be  diffcded  3  an  account  of  which,  compared  with; 
that  published  by  the  Academics  at  ‘Paris,  the  t>r.  com  muni* 
cared  to  the  Royal  Society }  it  differed  from  thrits  i„  fever»| 

ot  ^rIch  mlS'w’  38  the  Dr-  thinks,  proceed 

*  Thll*  <ilSjreilce?lr  fex,  theirs  being  a  male  and  his  a  female; 
t-  ,  was  wishes  and  f  from  the  end  of  the  irtout  to  the 
hinder  part  of  the  head;  his  was  only  four  inches:  Theirs  was 

It  fel  •  the  Br.oiP!tt  to  'he  beginning  of  the  tail :  his  wss 

W%l3-mcheS  fr0m  thein!«'ion  to  the  eod  of  the 
MUI ,  ms  it:  j  heirs  was  r0  me  es  from  the  top  of  the  bade 

nchSfmmTh^  ^  '}'*>**■">  Ws  was  7 :  fh«s 
fret  hi^R  n  ?  °f  th/  :frk  40  the  cxtreni,ry  of  the  Ivindet 
like’that  of  «\t  f"uUt  %f  -bfm  W3S  **y  *«4  moveable, 

wasonlv  *  rnrh:  ^reJ&  lter  longer  in  proportion  3  his 

i'H  *  'nc^s The  'ore  paws  had  each  five  toes,  the  claws 

fc  tSrk  ,afCfc’  ,6ng  3nd  ho,lo».  hke  thofe  of  the  CaftZ 

fee  hinder  n;™!  f°frR  P?T  ^  fcmewhar  longer  than  tho4  of 

Iblcs  of  theC-  f  e  °JeS  wcre  w,'h°ur  hair  ;  the  palms  and 

Ct  tSi&SfS 
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'  The  ears  wire  round,  like  thole  of  a  rat,  andeoyefed  a*v~r 
■with  very  fhoii  hairs  5  and  in  tHil  they  like  wife.  fotH  agreed*  as 
they  did  in  the  eyes,  which  were  exceeding  fm|ll  andT.^aptjk 
fnl  $  but  there  %as  fome  differeneeTif  the  hair  :  For,,  theirs., was 
fhort,  rough  and  knotty,  biackilh  on  the  back  and'"  head,  and 
the  reft  of  the  body,  mixt  with  black  and  red  but. in  his,,  the 
hair,  was  long,  in  proportion  to  the  animal,  Tlpeerally  on  the, 
tail,  and  the,  whole,. was  beautified  with, white  an$  bla$fe  circle^ 
Which,  made  it  have  a  moft  lo'vcIy;afpe£l,  But  from  the  input 
down  all  the  throat  and  belly  to  the  top  of  the  tail  anft  infide 
of  the  legs,  was  of  a  reddifti  colour  :  The  tongue  both  Aof 
theirf  anddiis-was  eh©pt  with  fevSral  fiffures  or  Itroke^  which 
made  it  rough  to  the  touch .v  The  incifdres  were  fix  ip  each 
jaw  :  The  canini  were  very  large,  efpedally  thole  of  the  lower- 
jaw  5  but  they  did  not  jurp  up  like  tufts*  as  theirs  did  y  they 
hot  roun<f,  blunt  or  white,  like  thofe  of  a  w;olf,  dog,  or 
lion,  but  fharp,  by  means  of  three  angles,  which  attbe  e^t^ 
rsfi ty  form’d  a  point  like  an  awi  f  As  to  their  colour  they  were 
gftyiifo  and  fome  what  tranfparente  The  gula  was  large  aM 
cfcft  like  a  hog’s 5  and  the  lower  jaw,  as  in  a  hog,  was  much 
fhorter  than  the  upper.  a 

fiJBy  the.dilTedion  the  Dr.  found  in  this,  as  the  Academifts  at 
had  done  in  theirs,  that  under  the  ft  in,  and  between  the 
middles,  there  was  a  great  deal  of  fat,  white  and  hard,  like 
tallow :  Theirs,  being  a  male,  had  a  penis,  provided  with  a 
bpne,  whofe  length  did  in  proportion  very  much  furpafs*  that  of 
the  bones,  which  are  ..found  in  the  penis ^  of  other  animals y  fo 
his,  being  a  female,  he  obferved,  that  it  had  an  exceeding  large 
matrix,  and  that  the  infertion  of  t\\t  tiretbra  was  irpdn  the; 
right  fide  of  the  vagina  t  The  epiploon  in  his,  as  in  theihs,  wps.. 
very  frnall  ;.it  had  but  little  fat,  and  was  a  complication  t>f' 
fibres  and  fillets,  ratfier  than  a  membrane  5  it  did  not  lie  upon 
the..inteftines,  but  touch’d  upon  the  ftomach.  Ip  theirs.?  hey, 
dbfcryecl  -a  very  large  ipieen,  but  in  his  he  "could  difteramoab 
l|pdi,d  not  obierve^  any  more  than  they  had  done;  atiy  yeflels  ' 
i%:,phe  external  membrane  of  the  ftomacb,  but  the  mrpwu£t 
fiommMm,  which  appeared  as  in  theirs,  towards  the  ppperori^.' 

and  foon  di (appeared,  fhooting-fortb  a,. few  blanches.  The 
liyer.  in  his,  like  theirs,  wasdbmewhar blachfh,  land. of  Ja  fob-  ,, 
fiance  very  homogenous,  without  any  appearance  of  glandm  It 
haj  fben  Jobes,  two  ..large,  ones  on  thejeft  fide;' and -five  Imall 
ones  on  thejight.  The  pancreas  in  his,  as  in  thdr?%was/ufo 

inclining  more  towards  the  ■  right ' 


tened  along  the 
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kidney  than  the  left :  But  whereas  it  was  very  fmall  in  theirs,  i  ; 
was  very  large  in  his.  The  mefentery  in  his,  as  in  theirs,  wa 
filled  with  a  very  hard  fat,  which  inclofed  and  almoft  conceals  I 
all  its  veftels.  The  inteftmes  in  theirs  were  feven  foot  long  and 
one  thicknefs,  having  not  hing  to  diftinguifh  them  5  but  in  1 
his  they  were  only  42  inches  and  f.  Theirs  had  no  cacumi ; 
but  he  found  one  in  his  at  the  upper  end  of  the  rettum.  Thnc 
bladder  was  very  large  5  the  right  kidney  in  his,  as  in  theirs , 
was  a  great  deal  higher  than  the  left,  and  covered  with  the 
lobes  of  the  liver.  The  lungs  in  theirs  had  five  lobes,  two  oin 
the  right  fide  and  two  on  the  left,  and  the  fifth  in  the  mediafth 
vutTiy  which  was  as  thin  as  a  cob-web  5  but  in  his  there  wer< 
feven  lobes,  three  on  the  right,  three  on  the  left  and  the  feventh 
in  the ‘'middle.  The  heart  in  his,  as  in  theirs,  relembled  that  c;: 
a  dog,  having  the  right  auricle  exceeding  large  $  and  as  the$ 
found  a  great  deal  of  ill  ray  matter,  hardened  in  the  right  ven 
tnde  ^  fo  he  found  in  his  a  polypus*  The  mufculus  Crot ophites o 
pafiing  under  the  zygoma ,  was  in  his,  as  in  theirs,  fattened 
mere,  being  extraordinary  fiefhy,  even  to  its  infertion,  made  by 
a  very  large  tendon,  which  was  inclofed  between  two  pieces  of 
fiefh,  much  thicker  than  thole,  which  are  generally  found  in 
this  place,  and  which  are  thought  to  be  put  there  to  defend  and 
hrengthen  the  tendon  of  the  mufcle  of  tne  temples. 

The  tendons  in  the  articulations  of  the  fore-feet  were  very- 
large  and  ttrong  :  In  his  he  obferved  two  glands  on  each  fide; 
of  the  anuSy  with  a  pattage  to  each  of  them,  full  of  a  greyi/h 
fetid  matter.  The  orbit  of  the  eye  in  his  was  not  bony- 
throughout  like  theirs,  but  lupplied  in  the  upper  part  by  at 
cartilaginous  ligament,  which  joined  the  apophyfis  of  the  os! 
Jr  otitis  to  that  of  the  fir  ft  bone  in  the  upper  jaw.  The  bone, 
which  leparates  the  cerebrum  from  the  cerebellum  was,  as  it  is 
m  dogs.  1  he  dura  mater  in  his  did  not  adhere  to  the  craniumy 
as  in  theirs.  The  fwus’s  of  the  os  frontis  in  his,  as  in  theirs, 
were  full  of  matter,  like  a  friable  fat.  The  mammillary 
ptocejj'es  in  his,  as  in  theirs,  were  very  large.  As  to  the  eye, 
oth  of  them  agreed  exa£fly,  the  globe  not  exceeding  four 
iocs  and  7  in  diameter,  the  aperture  of  the  lids  being  much 
arger,  and  the  PUP^  as  Parge  as  the  whole  globe  of  the  cyey 
t  ie  crystalline  hinTiour  contained  three  lines  in  breadth,  and 
two  an  *  in  thicknefs,  and  was  more  convex  internally  than 
externally  •  this  thicknefs  of  the  eryttalline  humour  made  the 
two^ofier5  to  be  lefs  in  quantity.  The  chonoides  was  all  over 
**'  ce.our,  viz.  of  a  very  brown  red,  vvithour  any 
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tapetum ,  which  is  hardly  ever  wanting  in  the  eyes  of  other 
*  animals. 

Thele  are  all  the  remarkable  differences  he  could  di/cover 
between  his  own  and  that  of  the  Academics  at  ‘Paris*,  only 
sthe  Dr.  gives  iome  account  as  to  the  manner  of  its  living  and 
;  its  diet,  which  they  had  not  an  opportunity  of  obferving  in 
i  theirs. 

The  Dr.  believes  the  Academics  were  misinformed,  when 
ithey  affirm,  that  the  coari  mondi  carry  their  tails  ere£t  $  the 
itail  of  this  at  lea/t  trailing  on  the  ground  5  nor  can  he  think, 
ithat  they  eat  their  tails  5  for,  there  was  no  part  of  her  /he 
i:ould  endure  lefs  to  be  handled  than  her  tail,  the  lead  touch¬ 
ing  of  it  would  make  her  cry,  or  rather  hifs  like  a  fnake  ; 
dhe  could  endure  no  manner  of  cold  $  for,  in  the  intervals 
^between  the  times  of  eating,  /lie  was  either  beneath  the  bed- 
bioaths,  or  on  a  cu/hion  before  the  fire,  with  the  heat  of 
'Which  /he  ieemed  to  be  extremely  well  pleafed. 

Her  ordinary  food  was  butter’d  eggs,  milk  and  bread,  all 
^manner  of  roafted  flefh,  but  no  fi/h  :  The  Dr.  once  fried  her 
iwith  a  new  kill’d  partridge,  of  which  /he  eat  moft  voraci- 
bufly  5  and,  for  feveral  days  after,  /he  was  very  wild  and  un¬ 
governable,  which  made  him  never  after  try  her  with  raw 
Oe/h.  He  was  likewife  apt  to  think,  that  their  ordinary  dens 
or  habitations  are  under  ground  in  landy  banks,  like  our  rab¬ 
bits  :  For,  when  /he  was  brought  into  the  fields,  /he  would 
dig  up  the  fand  with  her  paws,  with  incredible  fwiftnefs ;  fo 
that  had  /lie  not  been  chain’d,  there  would  be  no  poffibility 
recovering  her. 

An  Account  of  a  large  Quantity  of  Stones  voided  by  Drink¬ 
ing  the  Pyrmont  Waters 5  by  Dr.  Abraham  V ater.  Phil. 
Tranf.  N°  377.  p.  322.  Dr  an flat  ed  from  the  Latin. 

Nobleman  of  ‘ Pomerania ,  in  perfed  health  (as  he  him- 
felf  affirmed)  and  without  any  lenfible  ailment,  Was 
betiuaded  to  drink,  by  way  of  preservative,  the  Pyrmont 
\maters :  After  drinking  them  for  iome  days,  when  he  made 
Water  he  felt  iome  final!  /tones  come  away,  without  any  pain: 
ljudging  this  to  be  critical,  he  began  to  drink  the  waters  in  a 
agger  quantity*  upon  which,  in  four  or  five  days  after,  he 
boided  upwards  of  40  /tones,  yet  /till  without  any  pain  : 
Upon  obferving  this,  he  continued  to  drink  them  chearfuily 
and  plentifully,  promifing  htmielf  a  great  deal  of  good 
’thereby .  But  by  drinking  too  large  a  quantity  of  the  waters* 
I  r  ‘ : : ;  -  Mm2.  he 
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he  had  a  total  fuppreflion  of  urine  for  three  days,  till  by  a 
catheter  a  paifage  wav'?  opened  :  He,  therefore,  by  the  advice- 
of  his  phyficians,  abdained  from  any  farther  ufe  of  the  wa¬ 
ters,  fuppofing  the  danger  thus  over.  But  not  long  after,  be¬ 
ing  on  a  journey,  he  had  a  condant  defire  of  making  water,, 
till  at  length  he  voided  pure  blood  with  the  mod:  exquifite 
pain:  This  painful  voiding  of  blood  continued  all  the  time" 
of  the  journey  :  but  after  his  return  home,  and  that  he  was: 
quiet,  it  immediately  ceaied  and  he  felt  no  more  pain  :  Bui 
ever  after  as  often  as  he  rode  either  in  a  chariot  or  a  horfe- 
back,  his  pain  returned,  and  he  voided  blood  with  his  urine  y. 
but  when  he  was  quiet,  it  again  ceafed  without  the  lead 
pain  :  It  is  true,  it  fometimes  happened,  that  he  voided  aa 
done  or  two,  hut  that  was  rarely  and  without  any  pain  5  he- 
caufe  they  were  much  fmaller  than  thofe  voided  by  drinking 
the  waters.  The  patient  had  this  troublefome  fymptom  uporo 
him  for  two  years,  but  at  length  was  relieved  by  the  ufe  of 
tnedicines.  And  now  being  apprehenfive  of  nothing  more, 
and  feemingly  reftored  to  perfefh  health,  he  forbore  the  ufe 
of  them  :  But  from  that  time  his  drangury  daily  increafed 
and  he  had  a  cofiftant  defire  to  make  water,  which  dill  con¬ 
tinued  upon  him.  His  urine,  which  was  voided  in  a  very 
friall  quantity,  and  with  very  great  pain,  was  thick,  from  the 
admixture  of  a  vifcid  pituita ,  that  immediately  fuhfidec 
and  refembled  pade,  and  could  be  drawn  out  into  threads  , , 
the  patient  had  all  the  time  a  good  appetite,  flept  pretty 
\yell,  and  felt  no  pain  in  any  other  part. 

jX  his  cafe,  confidered  in  all  its  circumdances,  the  Dr 
thinks,  has  Icarce  a  parallel  in  medical  obfervations.  What 
Is  mod  remarkable  is,  that  a  man,  who  (as  he  himfelf  af¬ 
firm  d)  was  in  perfect  healthy  and  who  never  had  any  figns  of 
the  done,  fh quid,  by  drinking  thefe  mineral  waters,  void 
pretty  large  ftones,  in  fuch  quantities,  and  in  fo  fhort  a  time; 
This  may  give  no  final!  reafon  to  iufpeff,  that  thefe  donef 
were  not  dneharged  by  the  waters,  but  rather  generated  from 
the  mineral  crocus ,  with  which  thefe  medicinal  waters  are 
impregnated.  Tho’  the  very  ihort  time  in  which  this  hap¬ 
pened  (Scarce  iufijcient  for  the  concretion  of  lo  many  drones' 
fee  ms  little  ^  to  favour  this  opinion*  becaufe  voided  a  few 
days  after  me  patient  began  to  drink  the  waters;  yet  he 
thinks  it  not  eafy  to  determine,  what  time  is  rcoothtc  for  the 
production  of  a  human  calculus  :  which  probably  may;  be 
yery  fhort :  Apd  it  feems  lefs  agreeable  to  truth,  that  thefe 
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calculi  fhould  He  concealed  in  the  urinary  gafpiges  ;  fince 
this  patient  never  had  any  difficulty  in  making  water  nor  the 
leaft  fymptom  of  the  Hone :  On  the  contrary,  all  the  circum- 
fiances  of  this  cafe  confirm  the  concretion  to  be  ihfianta.- 
neous :  For,  the  Hones  had  no  afperities  and  angles,  as  thole 
of  the  bladder  commonly  have,  from  the  fuceeffive  cohelloe 
of  the  faline  fpicuhj  but  refembled  large  and  fin  all  grains 
of  peafe,  round,  fmooth  and  even,  which  (hews  their  concre¬ 
tion  to  be  Hidden  :  Their  dirty  colour  exactly  agreed  with 
that  fediment,  extra&ed  from  boiling  the  Pyrmont -waters 
Upon  breaking  the  calculi ,  the  fame  variegated  ftrata were; 
ohfervable  in  the  infide,  as  in  the  tophi  of  the  Caroline -nr  a~ 
ters:  What  is  peculiarly  remarkable  is,  that  the  greateft  part 
of  thefe  calculi  was  voided  at  the  time  of  drinking  the  wa¬ 
ters,  but  afterwards  very  rarely,  and  thefe  much  (mailer. 
Yet  this  extraordinary  effe£f  is  not  to  be  imputed  to  thefe  me¬ 
dicinal  waters,  as  if  they  contributed  to  the  production  of 
the  Hone,  but  rather  to  the  weaknefs  of  the  vijcera  and  to  a 
bad  digeHion. 

Qbfervations  on  Differing  the  Body  of  a  P  erf  on,  troubled 
[  with  the  Stone  5  by  Dr.  Perrot  Williams.  Phil.  TranfL 
N°  377.  p.  32 6. 

MR.  Wtlliam  'Bowen  of  Haverford-nreft ,  between  40  and 
50  years  of  age,  having  been,  for  about  7  years,  fe- 
verely  affiiiled  with  the  ufjial  fyroptoms  of  the  Hone  in  the 
kidneys  and  bladder,  viz.  bloody  urine  after  exercife,  fir  an¬ 
gary,  Sgc.  died  in  May  1722.  Upon  opening  bis bffdy,  there 
were  found  in  the  bladder  fix  fmooth  oval  Hones,  exactly  of 
the  fame  figure  and  nearly  of  the  fame  bignefs-:  There  were 
Hkewife,  three  cells  in  each  kidney,  the  figure  of  each- an¬ 
swering  that  of  the  Hones  :  The  ureters,  were  fo  preternatu- 
rally  extended,  as  very  eafily.  to  admit  the  largeft  of  the 
Hones  to  pafs  from  the  kidney  to  the  bladder.  The  vif- 
cera ,  &p.  appeared  in  their  natural  Hate. 

the  Diffe&ton  of.  the  Body  of  a  Man,  who  Died  of  the 

Stone  in-  the  Kidneys’*  by  Dr,  Hardifway.  Phil.  TranK 

N°  377.  p.327.  tranjlated  from  the  Latin. 

% 

A  Man  about  70  years  of  age,  was  Oilober  ig.  1722, 
Hi  fed  with  a  very  violent  colic,  attended  with  vomiting 
and  a  Hrangury,  without  being  able  to  Hand  upright,  by  r.ea- 
fon  of  the  exquifite  agony  he  was, in :  On  the  6th  day  of  his 

illneft,  ’ 
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Iloefs,  after  a  total  fuppreffion  of  urine,  he  complained  of  a 
painful  conftri&ion  about  the  hypocpndria ,  as  if  bound  with 
rapes,  and  afterwards  of  a  troublefbme  weight  in  the  bladder, 
as*  if  a  large  turnep  (for,  lb  he  call’d  it)  were  lodged  therein. 
The  fymptoms  growing  worle  and  worfe,  the  patient  died  on 
the  1 2th  day  of  his  illnefs.  Upon  opening  the  body,  the  Dr. 
eut  the  bladder,  but  found  not  the  lead  lign  of  a  done  therein  j 
hut  in  both  kidneys  (which  contained  a  large  quantiry  of  water) 
he  found  a  remarkable  done  (reprefented  Fig.  5  andd.  PL  V  ill.) 
rough,  and  fpreadmg  into  a  variety  of  branches  thro*  the  paren¬ 
chyma  ,  and  which  could  not  podibiy  be  taken  out  whole, 
without  drft  cutting  away  the  flefh  5  the  larged  branch,  irifP 
tmating  into  the  head  of  the  ureter*  fhut  it  up  entirely:  The 
mnentum  was  retraced  under  the  liver,  like  a  narrow  belt.  The 
patient  was  of  a  very  robuft  conditution  and  always  healthful* 
only  a  few  years  before,  he  ibmetimes  voided  gravel  with  bis  urine* 

Fig.  5,  A  reprelents  the  upper  part  of  the  done  which  lay 
in  the  left  kidney  5  B  its  apex  towards  the  ribs  5  C  a  branch  5 
D  the  branch,  that  fliut  up  the  head  of  the  ureter . 

Fig.  6.  a  reprelents  the  apex  of  the  done  (which  lay  in 
the  right  kidney)  regarding  the  ribs  5  b  the  upper  part  5  c  a 
protuberance  3  d  a  branch  extending  towards  the  coxa  5  e  a 
cavity,  where  an  odicle  was  broken  off,  forming  a  protuberance 
or  prccefs  3  fff  the  lower  part  of  the  done,  that  podeded  the 
head  of  the  ureter „  . 


An  Account  cf  the  Depth  cf  Rain  fallen  from  April  1.  1722 
to  April  1.  1723.  observed  at  W id  d ri  ngton /V;  North  umber- 
land  5  by  Mr.  Horliey..  Phil.  Tranf.  N°  377.  p*  $28. 


MR.  Horfley  kept  an  exafl  account  of  what  rain  fell  at 
Widdrington  in  1722:  Weighing  the  watenand  reducing 
it  from  weight  to  depth  leemed  pretty  troublelome,  even  when 
done  in  the  eaded  method ;  To  remedy  this  inconvenience  (be- 
fides  a  funnel  and  pioper  receptacle  for  the  rain)  he  made  ufe  of 
a  cylindrical  meaiure  and  gage.  The  funnel  was  30  inches  dia- 
ipeter,  and  the  cylindrical  meafure  exactly  three  inches  5  the 
depth  of  the  meafure  10  inches,  and  the  gage  of  the  lame  . 
length,  with  each  inch ,  divided  into  10  equal  parts  5  or  indead 
of  a  gage,  the  inches  and  divifions  may  be  mark’d  on  the  fide 
of  the' cylindrical  meafure  :  The  apparatus  is  limple  and  plain, 
and  it  is  eaiy  to  comprehend  the  deiigti  and  realbn  of  the  con¬ 
trivance  .  For,  the  diameter  of  the  cylindrical  meafure'  being 
k>d  70  of  that  of  the  funnel,  arid  the  meaiure  exactly  10  inches 
V'  "  ‘  deep. 
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deep,  it  is  plain,  that  io  meafures  of  rain  make  inch  in 
depth;  i  meafure,  -  :  i  inch  on  the  gage  - — ,  and  —-of -an 

inch  on  the  gage,  By  this  means  the  depth  of 

any  particular  quantity,  which  falls,  may  be  let  down  with  eale 
and  exadnefs ;  and  the  whole  at  the  end  of  each  month  of 
every  year  may  be  fumm’d  up  without  any  trouble. 

By  the  following  account  it  appears,  that  dome  of  the  furomer 
months,  particularly  May  and  July,  were  very  wet,  and  ibme 
of  the  winter  ones  very  dry  ;  fb  that  one  with  another,  thi| 
year’s  rain,  as  far  as  can  well  be  conjedlured,  may  be  reckoned 
as  a  medium  5  and  if  ib,  it  differs  not  above  two  or  three 
inches,  from  the  mean  quantity  of  rain  which  falls  at  Upminfter , 
Tar  is  and  Lifts ;  being  Ids  than  that  at  Lifts  and  more  than 
that  at  the  other  two  places. 

An  Account  of  the  depth  of  rain  fallen  from  April  i,  172s 
to  April  1, 1723. 


In  April 
In  May 
In  June 
In  July 
In  Auguft 
In  September 
In  Offiober 
In  November 
In  December 
In  January 
In  February 
In  March 


Inch.  Ten., 

1  >  °i> 

3  »  53^ 

2  ,  570 

4  »  3'5-o 
2  ,  132 

1  >  *  55 

)  6 OQ 

2  ,  205. 
I  ,  780 
s  ,  22  J 

,  485 
j  39 5 


In  the  whole  year 


21  ,  244 


Df  the  Blood-globules,  Iftc.  by  M  Leewenhocck.  Phil 
Tranf.  N°  377!  p.  341.  Tranfldted  from  the  Latin. 

Df  R.  Juriyi  having  discovered  a  method  of  determining  with 
certainty  the  diameters  of  minute  otjecls  ;  .and.  confer 
quemly,  that  the  diameter  of  a  blood  globule  was.  equal  in  bulk 


28o  MEMO!  R  S  of  the 

t0  the  _JL  part  of  an  inch,  M .  Leewenhoeck  reafoned  in  this 
194  a 

manner,. if  the  diameters  of  *940  blood  globules  be  equal  in 
length  to  1  inch  3  moreover,  if  1'pheres  be  to  each  other,  as  the 
cubes  of  their  diameters,  as' Geometricians  demonftrate  3  it  Fol¬ 
lows  that  a  body,  confiding  of  7,301,384,000  globules,  is  no 
bigger  than  a  Tphere,  whole  axis  is  equal  to  1  inch  in  length. 

M,  Leewenhoeckt  upon  viewing  a-frefh  his  own  blood  and 
that  of  two  other  perfons  befides,  plainly  di  fcove  red,  that  four 
diameters  of  blood  globules  were,  according  to  Dr.  Jurin , 
equal  to  the  diameter  of  a  fine  filver  wire,  which  rhe  Dr.  had 
lent  the  former  3  485  diameters  of  this  filver  wire  were  equal  to 

1  inch  or  —  part  of  an  UngUJh  foot,  as  found  by  the  method, 

1 2 

exhibited  in  Phil.  c/ranf.  N°  355.  M.  Leewenhoeck  only  adds, 
that  he  could  obierve  with  his  naked  eye  (lome  tho1  very  few) 
blood-globules,  four  diameters  of  which  lhmewhat  exceeded 
that  of  the  filver  wire  :  But  he  imagined,  that  thefe  globules, 
drawn  from  his  thumb  by  pricking  it  with  a  needle,  and  laid 
upon  a  glals-plate,  whtlft  they  were  dill  warm,  had  deviated 
fomewhat  from  a  round  to  a  plane  figure. 

Moreover,  to  this  he  adds,  that  befides  his  fight  being  much 
impaired  by  his  extreme  old  age,  his  right  eye  was  fomewhat 
dim  3  which  he  fuppofes  to  be  owing  to  a  great  many  blood- 
globules  floating  in  the  cryftaliine  humour  before  his  fight  3 
feme  of  which  being  joined  together  in  no  certain  order,  and 
others  Boating  a-part,  occafioned  a  kind  of  nubecula  in  his  eye  : 
For  commonly  ufing  his  right  eye,  when  he  viewed  objects,  he 
could  eafily  fhut  his  left  3  hence  it  ieemed  not  to  be  io  clear 
lighted  as  ulbal. 

In  January  1723,  M.  Leewenhoeck  was  ieifed  with  a  violent  1 
motion  about  the  diaphragm,  at  which  the  by-ftanders  were 
very  much  furpriled :  IJpdn  the  remitting  of  that  motion,  he 
afiked  a  phyfician  prefent,  what  he  called  that  difordcr,  who  told 
him  it  was  a  palpitation  of  the  heart;  But  M .  Leewenboeck 
believed  the  phyfician  was  midaken  3  for  tho"  during  the  mo¬ 
tion,  he  himfelf  often  felt  his  pulie,  yet  he  could  perceive  no 
acceleration  thereof :  That  violent  motion,  recurring  at  times, 
laded  about  three  days,  at  which  time  his  ftomach  and  intellines 
loft  their  motion,  and  did  not  perform  their  office  3  upon 
this  M.  Lee-wen  beech  verily  believed  he  was  near  his  end. 

Ik- 
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He  fuppoferd,  that  the  obftrn&ion  in  his  diaphragm,  was  as 
bis  as  a  Rite  dollar. 

M.  Leewenhoeck  looks  upon  the  common  opinion  or  genera¬ 
tion  from  the  ovarium  as  abiurd  :  For  fever al  years  together  he 
examined  the  femen  mafculinum  not  only  of  birds  and  fifh,  but 
likewile  of  other  animals  ,  and  this  he  chiefly  did  every  year, 
when  fifh  ipawn  :  And  he  commonly  obierved,  the  femen  maj - 
oulinum  abounding  in  a  vail  number  of  very  minute  animalcule , 
of  which  it  chiefly  confifts:  Whence  he  certainly  concluded, 
that  thefe  animal  cula  gradually  become  animals  of  the  fame 
ipecies,  with  thole  they  fprung  from  5  excepting  eels,  fhrimps, 
fliell-fifh  and  feveral  forts  of  flies,  which  are  all  females  and 
which  in  this  relpedf  agree  with  vegetables  3  in  whole  feeds  we 
find  little  plants,  which  inffead  of  the  femen  mafculinum  again 
produce  fruit  of  the  fame  kind  with  that  from  which  the  feeds 
fprung. 


Some  Amendments  and  Additions  to  the  Account  of  Things 
found  under  Ground  in  Lincoln fhire  3  by  Mr .  Ralph 
Thoresby.  Phil.  Tranf.  N°  377.  p.  344. 


w 


Hereas,  in  SPhil.  Tranf  N°  27 9. 


there  is  fbme  diffe¬ 


rence  between  the  accounts  of  the  depth  of  the  things, 
found  in  Lincoln  fhire  3  the  one  reckoning  it  to  be  about  8  or  10 
foot  deep,  the  other  12  or  14;  It  is  to  be  noted,  that  the  depth 
Was  not  meafured,  but  conjeblur’d  and  accounted  for  according 
to  the  relator’s  belt  remembrance.  But  the  difference  may  be 
eaiiJy  accommodated  or  falv’d,  by  fuppohng  (which  will  not  be 
far  from  truth)  that  when  the  labourers  or  dykers  firil  diicover  cl 
the  jetties  and  other  things  found  therein,  it  might  be  about  tne 
depth  of  8  or  10  foot  3  but  the  bottom  of  them,  when  they 
came  to  be  all  taken  up,  might  be  at  the  depth  of  about  12  or 
14  foot,  as  in  the  other  relation. 

It  is  alfo  to  be  noted  in  the  laid  Tranfdffiion,  that  fome  very 
judicious  peri'ons  affirm,  that  the  (tones,  which  the  fpeffators  law 
at  the  bottom  of  Hammon-beck,  were  fucfa,  as  the  dykers  had  firit 
thrown  out  (when  they  were  taking  up  the  old  goat)  and  were 
fallen  in  again  :  But  that  it  was  a  hard  firm  foil  is  certain  3  and 
probably,  that  on  which  the  famous  fteeple  of  Lofton  Bands  5 
as  to  the  foundation  of  the  laid  fteeple  5  vide  Thih  2  ranj . 
2sf 0  223. 

The  form  of  the  fhoe  foies,  found  at  Spaldihgy  Was  as  repre- 
fented  Fig.  7.  Plate  VIII.  each  foot  had  its  proper  flioe  3  this 
was  for  the  right  foot. 

Vol.  Yll  N°  8  No  Now, 


v 
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Now,  by  fome  paflfages  in  hiftary,  it  may  be  probably  con- 
je£Iured,  when  thofe  fhoe  foies  were  left  there,  and  how  long 
iince,  that  alteration  began  in  that  part  of  Lincolnjhire . 

In  Stow? s  chronicle  ad  An.  1465  we  read  of  a  proclamation 
againft  the  beaks  or  pikes  of  fhoone  or  boots,  that  they  fhould 
not  exceed  two  inches,  upon  penalties  there  mentioned  :  And 
by  other  paffages  in  hiftory  it  appears,  that  thole  pikes  of  fhoes* 
were  before  that  time  exceeding  long,  and  held  up  by  chains,, 
that  they  might  not  hinder  the  wearer's  walking  ;  which  chains? 
were  fometimes  of  filver,  if  not  of  gold,  that  they  might  be 
rich,  as  well  as  ornamental* 

In  Melchior  Adamus\  life  of  Conrad  *P ellican ,  at  the  bottom  1 
of  p.  263.  Octavo  Edit,  there  is  a  paffage  to  this  purpofe,  ‘  at: 

*  that  time,  viz.  in  1484,  the  foldiers,  who  returned  fromi 
4  Flanders ,  introduced  ieveral  novelties,  to  wit,  party-colour'dl 

*  ftockins,  fquare-toed  fhoes,  which  both  men  and  women  be- 
4  fore  that  time  wore  piked  or  fharp  pointed ;  as  alfo  a  new 
4  kind  of  fquare-toed  landals,  called  panfcofHen,  which  fuper- 
4  feded  the  ufe  of  wooden  fhoes,  called  $oltf  fcljalj  t  In  the 

*  mean  time  thefe  novelties  became  very  fafhionable.’ 

Now  by  this  account  it  appears,  that  it  is  not  much  above 
200  years,  fince  thole  fhoes,  above  defcribed,  were  worn  $  and 
confequently,  it  cannot  be  much  longer,  fince  the  earth  hath 
been  railed  there  to  the  above-mentioned  thicknels,  viz.  10  or 
1 2  foot  5  and  fince  flicker-haven  grew  up  to  be  (as  it  is  at  pre- 
fent)  Higher  land  than  the  country  on  each  fide  of  it,  it  may  be 
conjeffured,  what  a  change  a  century  or  two  more  may  make  in 
the  out-falls  of  the  rivers  of  Witham>  Welland ,  Nyne  and 
Oufe  3  and  confequently,  the  neceffity  of  taking  fbme  other 
method  for  preventing  the  impending  mifchiefs,  which  threaten 
the  navigation  of  the  faid  rivers,  and  thofe  who  have  eftates  1 
and  interefls  in  the  great  level  of  the  fens,  and  are  concerned  in 
the  draining  of  them. 

An  Account  of  a  monftrous  double  Birth  in  Lorrain  5  by 
M.  Fevry.  Phil.  Tranf.  N°  377.  p.  3 

ON  the  laft  of  ^December  1722  M.  Fevry ,  one  of  the  Duke 
of  Lor  rain's  furgeons  in  ordinary,  went  by  his  orders  to 
jDomp  Remy  la  Fucelle  to  fee  one  Sebaftiana  Camus ,  44  years 
of  age,  delivered  on  the  24th  of  the  laid  month,  about  eight 
o’clock  in  the  evening,  of  two  children,  join’d  together  in  the 
manner,  reprefented  Fig.  8,  9.  Plate  VIII.  There  was  one  head, 
one  neck,  one  bread,  one  abdomen  and  two  hands  on  one  fide, 

and 
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and  as  many  parts  on  the  other  fide  5  the  whole  being  well 
proportioned  "and  plump,  joined  together  by  the  belly,  which 
was  common  to  both  3  fo  that  one  of  the  heads  was  in  the  place,- 
where  the  other’s  feet  fhould  be,  and  the  other  head  in  its  natu¬ 
ral  place  3  they  had  but  two  legs  for  both  of  them,  which 
feemed  to  arife  from  the  tranfverfe  apophyfes  of  the  vertebra  of 
the  loins  on  one  fide  3  and  from  the  oppofite  region  of  the  loins, 
came  out  a  leg,  ending  with  a  joint,  which  bended  forwards, 
and  at  the  extremity  formed  a  fmall  flump,  like  a  finger,  arti¬ 
culated  by  ginglymus .  There  was  but  one  fundament  for  both, . 
by  which  they  voided  their  feces  3  they  had  but  one  navel- 
firing,  and  the  parts  proper  to  the  female  fex  were  alio  fingle  : 
They  eat  and  drank  with  their  mouths  leverally,  and  while  the 
breafi  was  given  to  one,  the  other  cried  for  it :  They  flept  and 
waked,  fometimes  both  at  the  fame  time,  and  fometimes,  fepa- 
rately.  Each  of  thefe  children  had  been  baptifed  3  one  of  them 
was  fomewhat  plumper  than  the  other,  which  was  more  puny 
and  not  fo  frefh-coloured.  The  head  of  the  one,  which  was  a 
little  bigger  than  that  of  the  other,  came  firfi  to  the  birth,  the 
two  arms,  lying  on  the  breafi  came  next  3  the  legs  lay  on  the 
fides  of  the  breafi  of  the  fecond  3  the  oppofite  leg,  which  was 
fingle,  was  extricated  afterwards  3  lafi  of  all,  the  arms  of  the 
fecond  child,  being  ranged  on  the  fide  of  its  head,  made  it  eafy 
for  the  refi  to  come  out.  The  bodies  of  both  together  were  no 
bigger  than  that  of  an  ordinary  child. 

,  It  is  obfervable,  that  the  mother  could  afiign  nothing  that 
had  any  relation  to  this  event,  during  the  time  of  her  preg¬ 
nancy.  , 

fen.  11 .  1723.  N.  S.  M.  Fevry  was  informed,  that  both 

thele  children  were  equally  well  in  health. 

By  another  account,  communicated  to  the  Royal  Society , 
thele  children  liv’d  two  months  after  the  birth. 

Fig.  8.  Reprefents  the  fore-view  of  the  double  child. 

Fig.  y.  The  back-part. 

Fig.  10,  11.  The  fkeleton. 

Fig.  12.  The  breads  and  abdominal  mufcles,  after  the  exter¬ 
nal  integuments  were  removed. 

Fig.  13.  Part  of  the  vifcera  of  the  abdomen . 

Fig.  14.  The  urinary  and  genital  parts.  ^  * 

The  two  firfi  Fig.  were  drawn  in  their  life  time  and  the  five 
following  were  taken  after  their  death,  by  order  of  the  Duke  of 
Lor  rain, 

Obfer - 
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Obfervations  and  Experiments  on  the  Sal  cath&rticum  amarum, 
commonly  called  the  JEpfom  Salt  3  by  Mr.  John  Brown. 
Phil.  Traoh  M°  377.  p.  34S. 


THAT  the  fait,  diftinguifhed  by  the  name  of  Sal  cathar- 
ticum,  is  made  from  what,  at  the  ialt  works,  is  called 
bittern ,  is  pretty  commonly  known  5  but  the  particular  manner: 
how  this  bittern  is  produced,  and  from  it,  thefe  lalts,  has  not: 
hitherto  been  communicated  to  the  world,  in  iuch  a  manner,  a§  , 
to  become  intelligible  3  and  the  opprobrium  unjuftly  cad  upom 
the  ialt,  of  its  being  a  counterfeit  Epjom  fait ,  or  fomethingg 
made  in  imitation  thereof,  or  common  ialt  diffolved  and  re-cry 1-- 
tallifed,  has  very  much  funk  its.edeem  among  the  learned  in? 
phyfic. 

JBy  the  account  M .Bolduc  gives  in  the  hiftory  of  the  Royal 
jicademy  of  ‘Paris  for  the  year  1718,  he  did  not  fucceed  ac¬ 
cording  to  his  wifh  in  the  experiments  he  tried,  to  find  out 
what  this  fait  was  made  from,  juftly  grounding  his  reafons  for 
its  not  being  all  made  from  the  Epfom  waters,  or  other  iprings- 
that  afford  bitter  purging  waters,  on  the  large  quantities  con- 
fumed  and  the  cheapnefs  of  its  price  :  After  all  his  curious  en¬ 
deavours,  it  ft  ill  remained  a  fecret,  till  he  received  information  1 
from  England  by  Dr.  Mendez ,  whole  account  tho*  very  imper-- 
feel,  is  as  follows ;  It  comes,  lays  he,  from  Lemington  and . 
cJ?ortfea->  both  in  Hampfhire ,  where  from  heaps  of  foible  lair,, 
there  runs  a  faltiih,  bitter,  lharp  and  pungent  liquor.  One 
would  judge  by  its  brackifhnels  and  bitternefs,  that  it  contained  . 
two  forts  of  fait,  the  one  a  fea-lalt  and  the  other  a  bitter  Ialt.. 
To  feparate  thefe  falts,  they  caufe  this  liquor  to  run  thro5  hol¬ 
low  drains  on  the  ground  ;  there  it  gets  together  and  condenfes  ;t 
onto  fait  -  this  they  put  into  a  large  veiiel,  with  a  large  quan-  1 
tity  of  common  water  and  boil  it  as  long  as  is  fufficient  to  dif- 
lolve  it  5  then  they  let  it  cool  and  fettle  for  feveral  days.  The 
water,  impregnated  with  the  fea  fait,  which  is  the  heavieft, 
links  to  the  bottom  of  the  veffei  with  the  earthy  parts,  and  the 
water  impregnated  with  the  bitter  fait,  which  is  the  lighted, 
fwims  a- top.  They  take  off  this  upper  liquor,  as  long  as  it 
retains  its  bitter  tafte,  without  any  pungency  3  afterwards  they 
boil  it  in  one  or  two  waters,  then  evaporate  it,  and  it  yields 
white  and  tranfparent  cry  dais,  which  are  the  counterfeit  Epfom 

iak. 


Dt.Seipp  m  his  defeription  of  the  Eyrmont  waters  «p.  1&7. 
foys,  that?  the  common  Engl  ip  purging  fair,  which  is  ibid  in 

t  \  great 
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great  quantities  in  Germany ,  under  the  name  of  Epfom  fair,  is 
not  prepared  from  the  Epfom  waters,  but  is  made  in  London 
from  common  fea  fait  and  oil  of  vitriol. 


In  the  fame  page  he  lays,  that  the  fait,  obtained  from  the 
\ Eyrmont  waters,  will  part  with  its  own  acid  ipirit,  upon  pour¬ 
ing  oil  of  vitriol  thereon,  which  the  Sal  Mirabile  and  the 
Englijh  purging  fait  will  not.  By  this  means  he  didinguifhes 
the  firlt  fair  from  the  two  la  ft. 


Mr.  Quincey  in  his  Kreeletiiones  ‘Pharmaceutic pubiifhed 
flnce  his  death,  fays,  there  hath  lately  been  contrived  a  fait 
from  the  mineral  purging  waters,  made  by  evaporation,  filtra¬ 
tion  and  cryftallization  :  It  was  firft  called  Sal  mirabile  or  Sal 
catharticum  amarum  $  but  it  is  now  fo  Icandaloufly  counter¬ 
feited,  that  it  is  little  elfe  than  common  fait  diffolved  and  re¬ 
cry  ftaliz’d. 

Before  Mr.  Brown  enters  into  the  account,  how  this  fait  is 
made,  he  firft  fays  fomething  of  the  genuine  fait,  that  has  been 
made  from  the  bitter  purging  waters,  which  the  learned 
Dr.  Grew  attempted  Bril  to  make  at  Epfom  :  Some  years  after, 
ieveral  other  bitter  purging  fprings  were  found  in  different  coun¬ 
ties,  and  falts  in  fmall  quantities  were  boiled  up  from  them; 
but  from  no  place,  nor  all  the  places  put  together,  in  fuch 
large  quantities,  as  from  the  fprings  on  one  fide  of  Shooter's- 
hill  in  Kent ,  about  the  year  1700,  which  was  then  in  the  pof- 
leflion  of  thole  two  ingenious  che  milts  Mr.  George  and  Mr. 
Francis  Moult ;  and  where  they  made  fuch  large  apparatus  for 
evaporating  the  water,  that  they  fometimes  boiled  down  200 
barrels  in  a  week  ;  from  which  in  a  dry  lea  fan,  and  when  the 
land  floods  did  not  get  into  their  drains,  they  obtained  224 
pounds  of  fait. 

After  thele  works  bad  gone  on  fame  time  ;  Dr.  Hoy  found 
out  a  more  expeditious  way  of  making  a  purging  fait,  lb 
nearly  refembling  that  from  the  purging  iprings,  in  all  its  pro¬ 
perties,  that  it  loon  pafled  on  the  world  for  the  other,  and  con¬ 
tinued  fo  to  do. 

The  great  confumption  of  thefe  falts  (which  then  went 
only  by  the  name  of  Epfom  falts)  both  at  home  and  abroad, 
engaged  fome  of  our  phyficians  (feveral  years  before 
M,  Bolduc  took  notice  of  it  )  to  fuipeft,  that  even  what  was 
made  at  Shooters-hill  was  Ipurious  and  receiv’d  an  addition 
of  fomething  to  increafe  the  quantity:  But  thefe  fufpicions, 
Mr.  Brown  pofitively  affirms,  were  .entirely  groundlels,  as  to 
che  falts  made  there  $  tho’  he  readily  believes  the  fame  of  any 

other 
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other  place,  where  the  fprkg  waters  were  boil’d  down  for 
fait :  But  upon  a  confideration,  that  there  were  greater  quan¬ 
tities  of  this  fait,  confum’d  than  all  the  places,  where  the 
waters  were  boil’d  could  produce  (which  was  the  real  fa6i 
at  that  time  of  day)  there  wasfuftkient  room  to  fufpeft,  that 
fome  of  them  were  not  genuine*  as  appear’d  to  be  true  fome* 
time  after. 

For,  the  lecret  (  which  was  then  in  a  few  hands)  of  making  s 
thefe  falts  cheap,  gave  thofe  who  had  it,  an  opportunity  of* 
underfelling  thofe  who  made  it  from  the  waters  •  and  in  a 
year  or  two  render’d  the  latter  incapable  of  making  it  to  any 
advantage,  conlidering  the  price  it  was  fold  for  by  the; 
former:  So  that  the  work  on  Shooter s-hill  was  thrown  up*p 
and  Mr.  ‘Brown  believes,  there  has  not  been  ioo  pounds  ot 
fait  made  from  the  waters  ftnce  that  time,  in  any  part  of  the 
kingdom. 

Some  time  before  this  work  at  Shooters-hill  was  broke  up, 
fome  pains  was  taken  to  difcover  the  fecret  thole  had,  wlio 
fold  the  fait  fo  cheap  $  and  upon  examining  the  feveral  falts, 
that  were  fold  about  London ,  thofe  difpos’d  of  by  Mr.  George 
and  Mr.  Francis  Moult  were  certainly  genuine,  and  were,, 
therefore,  a  proper  ftandard  to  judge  the  reft  by.  But  from 
all  the  experiments  made  at  that  time,  there  could  be  no 
material  difference  found  between  the  fait  made  from  the 
waters,  and  that  made  by  them  who  were  in  the  fecret; 
JFhere  was,  it  is  true,  a  fait  fold  by  fome,  which,  in  the 
courfe  of  thefe  trials,  was  found  to  be  a  Sal-mirabile ,  made 
from  oil  of  vitriol  and  common  fait,  but  (hot  into  fuch  fmall 
cryftals,  as  not  at  firft  light  to  be  diftinguifh’d  from  the 
other. 

It  was  not  long  before  this  was  difcover’d,  and  the  ex- 
periment  was  tried  at  the  Lady  Carrington' s  iait  works 
at  Fortfmouth  5  where  it  was  found  the  fame  thing  could  be 
done,  as  at  another  work,  not  far  from  it,  and  in  which 
Dr,  Hoy  had  been  concern’d. 

It  was  fome  years  after  this  ’  fait  had  been  made  at  Fort/- 
month ,  before  the  falt-makers  at  Lemington  attempted,  or 
indeed  knew  the  method  of  making  it  ^  who  now  are  the 
greateft  traders  in  it,  and  have  lent  feveral  tons  in  a  year  to 
London ,  beddes  what  has  been  dire<ftly  exported  from 
thence. 

It  was  the  opinion  of  the  proprietors  of  the  falterns  near 
Fort /mouthy  that  this  purging  fait  could  not  be  made  at  any 
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other  fait  works  but  theirs,  and  that  the  bitter  lafte  in  the  lalt 
was  communicated  from  the  earth  to  the  fea  fait,  whilft  it 
flood  expos’d  in  their  fun-pans.  But  time  has  prov’d  this 
opinion  falfe;  for,  beiides  what  has  been  faid  of  its  being 
made  at  Lemington ,  it  was,  about  four  or  five  years  ago, 

1719  or  1720,  begun  to  be  made  near  Newcafile ,  where  it  is 
ftill  continued  to  be  made ;  and  doubtlels  may  be  made  at 
any  other  falt-works,  where  the  common  fait  is  made  from 
fea-water  by  evaporation.  Whether  any  thing  of  this  kind 
has  been  attempted  at  any  of  our  inland  fait  fprings,  either 
in  Chejhire  or  Worcefterfiire ,  Mr.  Brown  had  not  hitherto 
been  fatisfied. 

There  isfome  difference  in  the  making  the  common  fait  in 
Hampjhire ,  from  that  about  Newcafile  1  At  the  fir  ft  of  thefe 
places,  in  the  beginning  of  the  fummer,  at  fpring  tides,  or  at 
new  and  full  moon,  the  fea-water  is  let  into  their  feeding- 
ponds,  which  are  their  refervoirs  for  their  fummer’s  working, 
and  from  hence  is  convey’d  into  fmall  fiquare  pans  ;  and  feme 
time  after,  it  is  again  convey’d  from  thefe  into  larger  pans  or 
beds,  which  they  call  brine  or  fun-pans;  all  which  are  made 
of  fea  mud  and  the  earth  :  In  thefe  laft  pans  or  beds,  it  lies 
expos’d  to  the  fun  and  wind,  in  order  to  exhale  the  weakeffc 
waters;  and  it  is  in  thefe  beds,  if  the  weather  prove  very 
Favourable,  that  they  can  make  as  good  bay  fait,  as  any  we 
have  from  France ,  and  at  fuch  a  time  they  never  bring  their 
brine  to  the  boilers.  But  if  the  weather  be  not  hot  enough 
For  that  purpofe,  their  brine  is  expos’d  fo  long  in  thefe  pans, 
till  it  become  of  fuch  a  ftrength,  as  to  bear  up  their  eggs, 
made  of  glalsor  wax,  to  a  certain  height  above  the  farface 
:)f  the  brine  ;  which  from  thence  is  convey’d  into  large  ftore 
:ifter«s,  and  then  into  boiling  pans,  made  of  iron,  where  it 
is  boil’d  down  ( after  having  been  frequently  feumm’d )  to 
the  fea  fait.  It  is  obfervable,  that  whilft  the  brine  is  boiling, 
there  precipitates  a  hard  crbfty  matter,  which  is  partly  taken 
out  by  veffels,  placed  in  proper  parts  of  the  pan  for  that 
purpofe,  and  part  of  it  fixes  on  the  bottom  of  the  iron  pan 
[o  hard,  as  to  be  afterwards  dug  up;  and  this  the  workmen 
rail  [cratch ,  and  is  what  Dr.  Collins  in  a  former  Tranfaffifon^ 
roncerning, the  fea-water,  boil’d  at  Shields,  calls  a  ftone  pow- 
ler.  When  the  operation  for  the  l'ea-falt  is  finifh’d,  it  is 
:aken  out  hot,  and  put  into  wooden  troughs  with  holes  at  the 
xittotn,  thro’  which  runs  the  fuperfluous  liquor :  Under 
;hefe  troughs  other  veffels  are  fet  (with  flicks  fix’d  in  them; 
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In  a  perpendicular  pofitioif)  to  receive  what  runs  thro’.  The 
liquor  is  fuffer’cj:  to  continue  fome  time  in  thefe  veffels,  and 
according  to  the  quantity  of  the  fea-falt  Hill  left  therein, 
will  cryitallise  to  the  Hicks,  lbmewhat  like  fugar-candy,  but 
in  much  larger  Ihoots ;  and  this  they  call  cat-falts  or  falt-catsv , 
and  it  contains  fome  fhare  of  bitter  fait.  When  this  fait  is  . 
broke  fmall,  or  rather  powdered,  it  is  fo  white,  that  feme 
gentlemen  choofe  it  for  their  tables-  but  the  greatefl:  con- 
iimipfion  oi  it  is  among  the  cake  foap-boilers.  The  liquor 
that  will  not  fhoot  to  thefe  dicks,  is,  what  at  thefe  works 
they  call  th z  bittern,  fit  for  making  the  Sal  catharticum. 

Near  Newcaftle  their  method  is,  to  receive  the  fea-water 
into  their  refervoirs  at  high  water,  at  any  time  of  the  moon, 
if  there  be  no  frefh  water  in  the  river,  occafioned  by  rain  in 
the  higher  country  $  and  from  thefe  refervoirs,  without  expof- 
ing  of  it  in  beds,  as  at  Lemington,  they  pump  it  into  their  1 
boiling  pans,  where,  evaporating  it  almofl  to  a  pellicle,  they 
fill  it  up  again  eight  or  nine  times,  and  then  evaporate  it 
with  a  gentle  heat  for  the  common  or  fea  fait.  The  liquor 
that  runs  from  this  fait,  when  taken  out  and  put  into  proper 
veffels,  is  what  they  call  the  bittern ,  from  which,  if  it  Hands 
fome  time  in  thofe  veffels,  a  fait  will  fhoot  and  cryftallize  to» 
the  tides,  in  tafte  pretty  much  like  fea-falt,  but  with  fome 
bitternefs  and  feems  to  aniwer  the  cat  (alt  of  the  Lemington 
works,  and,  very  probably,  would  fhoot  after  the  fame 
manner,  if  they  made  ufe  of  the  fa  me  apparatus. 

Mr.  'Brown  has  given  this  general  and  loofe  account  of 
making  the  common  fait,  as  neceffary  to  introduce  the  liquor, 
call'd  bittern ;  which,  before  Dr.  Hoy  found  out  an  ufe  for  it, 
was  always  flung  away;  being  fo  different  in  its  properties, 
from  the  brine  made  uie  of  to  produce  the  fea-falt,  that  it 1 
would  not  boil  up  into  a  iea-fak  again,  and  requir’d  the 
niceit  fkili  and  attendance  of  the  operator  to  determine  the 
time,  when  to  take  out  the  fea-falt  from  the  pans,  before  the 
bittern  incorporated  therewith,  which  would  otherways  fpoil 
the  whole  making. 

O 

f  ae  bittern,  at  Lemington  (  as  obferv’d  above  )  not  {hooting1 
to  the  flicks,  is  convey’d  by  channels  into  pits,  made  tight 
with  clay,  where  it  ffands  for  fome  months,  and  there  it  will 
{hoot  again:  What  liquor  remains  is  boil’d  down,  till  fuch 
time  as  it  is  obferv’d  to  be  in  a  difpoflrion  to  crylfallise,  and 
then  it  is  convey’d  into  wooden  coolers,  lin’d  with  lead:  The 
liquor,  which  will  not  fhoot  there,  is  boil’d  down  alter  the 
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fame  manner,  in  order  for  another  c realization.  By  this 
time  the  liquor  feems  to  have  alter’d  its  property,  and  be¬ 
comes  of  a  very  pungent  tafte,  and  if  boil’d  down,  will  no 
longer  fhoot  into  cryftals  as  before,  but  precipitate,  during 
the  boding,  a  fmall  grain’d  fait  5  and  if,  for  experiment  fake, 
you  fhould  continue  to  boil  down  the  liquor,  feparated  from 
this  fait,  each  quantity  of  fait  thus  produced,  will  dill  be 
more  pungent  than  the  other.  If  you  boil  down  the  whole 
quantity  of  this  liquor,  it  will  produce  a  fait,  which,  if 
expos’d  to  the  air,  will  run  per  deliquium.  The  liquor,  that 
produces  this  fait,  is  always  flung  away,  wherever  the  Sab 
catbarticum  is  made. 

This  Mr.  Brown  can  give  no  other  name  to  than  a  third 
fait,  produced  from  the  fea-water,  differing  in  fome  refpedhs, 
as  much  from  the  other  two,  as  they  do  from  each  other. 

To  return  to  the  feveral  cryffalizations,  faid  to  be  (hot 
from  th ^bittern ^  thefe  will  be  of  different  fizes,  as  to  their 
figures,  and  contain  fonie  (hare  of  the  third  fait  juft  now 
mentioned,  which  makes  them  apt  to  give  and  diffolve  5  nor 
is  their  tafte  come  yet  to  that  fimple  bitter  of  the  pure  falts 
Thefe,  therefore,  are  either  feparately  or  altogether,  to  be 
flung  into  a  copper,  with  as  much  common  water,  as  is  fuftt- 
cient  to  diffolve  them,  and  allow  of  a  gentle  evaporarion,  till 
they  are  again  ready  to  be  pour’d  into  coolers,  in  order  for 
cryftalization.  This  generally  proves  to  be  the  pure  Sal- 
catbarticum ,  througly  freed  (as  far  as  the  experiments  he 
tried  could  convince  him  )  either  from  a  lea  fait,  or  the  above 
mentioned  third  fait.  The  liquor,  decanted  from  this  [hoot¬ 
ing,  may  be  boil’d  down  again,  in  order  for  a  fecond  fhoonng, 
and  after  that  a  third:  But  as  the  liquors  from  thefe  /bootings 
are  boil’d  away  more  or  lefs;  fo  you  will  fooner  or  later  meet 
again  with  the  pungent  liquor,  which  contains  the  third  fait, 
as  you  did  in  the  former  ihootipgs  from  the  bittern ,  from 
which  the  pure  Sal-cat  harticum  is  as  neceffarily  required  to 
be  freed,  as  from  the  common  fait;  a  proof  of  which  cannot 
be  better  determined,  than  by  one  of  the  experiments  here¬ 
after  taken  notice  of,  viz.  that  with  the  oil  of  vitriol,  which 
will  certainly  ferment  with  this  lalt,  if  the  fea  laic  have  not 
been  w£ll  feparated  therefrom,  or  if  it  ftill  contain  lome  of 
the  third  fair.  And  when  any  of  the  cryffalizations  will  not 
ftand  the  teft  of  this  experiment,  they  ought  to  be  diffolv’d 
and  /hot  again,  as  before;  by  which  means  the  pure  lalt  is 
to  be  obtain’d.  This  Mr.  Brown  does  not  mention,  as  a 
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trial  made  ufe  of  at  the  fait  works  5  but  what  he  hlmfelf  had 
by  experience  found  to  be  true  •  and  the  fame  experiment 
will  lerve  to  diftinguilh  a  Sal-mirabile ,  made  at  thefe  works, 
from  that  made  with  the  oil  of  vitriol  and  common  fait :  The 
account  they  give  of  it  is,  as  follows  5  they  take  any  quantity 
qf  coarier  grain’d  cryftals,  boil’d  from  the  bittern ,  which, 
when  diffolv’d  and  evaporated,  more  than  they  would  other- 
ways  do  for  making  the  Sal-cartharticum ,  they  throw  into  2 
wooden  bowl,  with  fome  oil  of  vitriol,  where  it  ftands  for 
ten  days,  and  fhoots  into  large  tranfparent  cryftals,  like  the 
Sal  mirabile:  But  as  this  fait,  by  this  method,  is  not  fuffici- 
cntly  faturated  with  the  oil  of  vitriol  (if  they  ufe  any  )  fo  it 
is  eafily  dilcovered  by  the  oil  of  vitriol,  which  will  readily 
ferment  with  it •  whereas,  it  has  no  efifeft  on  the  other  Sal - 
mirabile ,  made  as  above. 

Mr.  Brown  having  receiv’d  from  Newcafth  the  fcveral 
footings  of  falts  from  their  bittern,  as  alfo  fome  of  the 
bittern  itfelf;  from  each  of  them  he  obtain’d  a  pure  Sal- 
cat  harticum ,  as  alio  the  like  kind  of  third  fait,  as  that  from 
the  Lenrington  bittern.  The  method  he  took  in  doing  it  is 
agreeable  to  that  already  mentioned,  and  feveral  years  before 
tried  at  the  fait  works  near  Tortfmouth.  Mr.  Brown  was 
inform’d  by  Mr.  Cay ,  that  they  fometimes  boil’d  the  bittern , 
without  letting  it  Hand  any  time  to  llioot  of  itfelf ;  The  dif¬ 
ference  is  not  very  material. 

If  this  account  be  intelligible,  the  Sal  catharticum  will 
no  longer  be  a  myftery :  And  the  next  thing  worth  enquiring 
into  is,  whether  this  fait  deferve  the  rcfle&ions,  that  have, 
dilcourag’d  the  preferring  it  ?  And  why  it  may  not  pafs  for 
a  lajr^  as  excellent  in  its  kind,  and  be  of  the  lame  nature  and 
have  the  fame  properties,  as  that  produced  from  the  Epfom] 
or  any  other  bitter  purging  fprings. 

And  in  order  to  prove  it  to  be  lo,  Mr.  Brown  pives  a  very 
ihort  abltrad  of  what  Dr.  Grew  fays  of  his  ial?,  and  then 
©blerves,  how  nearly  the  two  accounts  agree. 

The  Dr.  in  his  treatife  de  Natura  Sails  cathartici  amarX , 
chap.  2,  affirms,  that  in  the  evaporation  of  any  of  the  bitter 
purging  waters,  they  yield  a  cremcr ,  as  alfo  a  fediment,  both 
together  weighing  6,8  or  about  10  drachms,  from  a  gallon  of 
water;  and  that  the  Iefifer  part  of  this  fedimentis  in  fubftance 
the  fame  with  this  tremor-  the  reft  is  all  fait,  but  confifts  of 

fw0  forts,  one  a  muriatic  fait,  the  other  proper  or  peculiar 
m  thole  waters. 
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In  the  IZpfom  water,  the  muriatic  fait  is  about  a  20th  part 

the  faline  mixture  5  in  the  ‘Dulwich  it  is  in  a  greater  pro¬ 
portion,  and  the  fame  in  feveral  others ;  it  is,  both  in  its 
(acrimonious  tafte  and  figure  of  its  cryftals,  not  unlike  common 
fait  5  the  other  fait  is  what  the  Dr.  fays  is  peculiar  to  the 
purging  waters,  and  is  made  by  evaporation  and  cryftaliza- 
tion.  In  this  preparation,  firft  the  earthy  or  plaiftery  part 
is  to  be  feparated,  next  the  muriatic  fait,  and  laftly,  a 
brown  and  dark  liquor  from  the  proper  fait  of  the  waters. 

In  chap.  4  of  the  fame  part,  having  fhewn  the  difference 
of  the  figures  between  the  cryftals  of  this  fait  and  thofe  of 
alum,  the  Dr.  goes  on  5  neither  is  there  any  better  ground  to 
account  the  purging  fait  a  fpecies  of  common  lalt,  from 
which  being  entirely  freed,  it  differs  as  much  in  tafte,  as 
from  alum.  And  in  the  fame  chapter  he  fays  it  will  appear, 
the  bitter  purging  fait,  tho*  it  hath  fome  qualities  in  common 
with  other  falts  ;  yet  is  truly  or  l'pecifically  different  from 
them  all:  Thus  far  Dr.  Grew. 

Now,  Mr.  Brown  does  not  fee  any  thing  in  this  account, 
but  what  will,  confideratis  confiderandis ,  very  well  agree 
with  the  purging  fait  from  the  fea-water. 

For,  firft,  there  is  an  earthy  or  plaiftery  part,  contain’d  in 
tbefe  waters,  and  thismuft  be  feparated:  The  very  fame  is 
in  the' f^ a  water,  and  is  precipitated  in  the  boiling  them 
down,  as  has  been  obferv’d,  and  is  call’d  f cratch  by  the 
workmen. 

i  Next  there  is  a  muriatic  fait,  allow’d  to  be  in  thefe  waters ; 
in  fome  more,  in  fome  left,  and  this  is  likewife  to  be  fepara- 
ted  .*  The  very  fame  is  done  from  the  fea  water,  tho*  in  a 
vaftly  greater  proportion. 

And  laftly,  there  is  a  black  and  dark  liquor  to  be  ie  pa  ra¬ 
ted  }  tho’  this  be  but  a  dark  way  which  the  Dr.  makes  uie  of 
to  exprefs  himfelf,  it  cannot  be  better  explain’d,  than  by 
what  has  been  found  to  be  fa£t  in  boiling  dawn  the  waters  at 
Shooters-hill  ;  viz.  that  after  feveral  fhootings  of  fait,  by 
repeating  the  boiling  of  the  waters,  there  would,  at  laft,  re¬ 
main  a  liquor  of  a  deep  brown  colour,  which  would  no 
longer  yield  a  cryftaliz’d  fait;  but  if  boil’d  up  dry,  would 
afford  a  fait  of  the  fame  kind  with  the  third  fait  already 
mentioned:  And  this,  explaining  Dr.  Grew's  black  and  dark 
liquor,  helps  at  the  fame  time  to  prove,  in  this  article  too, 
that  the  fea  water  yields  the  fame  kind  of  third  fair. 

On  Mr. 
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Mr.  Brown  tried  feveral  of  the  Dr’s  experiments,  by  which 
he  diitinguifhes  his  fait  from  other  fairs;  fuch  as  its  noti 
affecting  the  colour  of  fyrup  of  violets;  curdling  of  milk 
when  boil’d  ;  in  the  figure  of  its  cry  Hals ;  in  its  eafy  folution 
in  the  lame  quantity  of  water;  in  its  coagulating  with  the 
oil  of  tartar  per  deliquium ;  in  its  calcination,  and  in  the: 
binernefs  of  its  taite  as  well  before  as  after  calcination,  ,&c. 
and  found  this  fair,  thus  feparated  from  the  fea  water,  anfwer* 
all  the  trials.  Mr.  Brown  here  fubjoins  fome  few  expert 
rnents,  the  Dr.  had  not  taken  notice  of,  and  then  leaves  the? 
whole  to  others  to  determine,  whether  there  be  any  fpecP 
heal  difference  between  thefe  two  fairs? 

In  order  to  have  a  llandard  for  thefe  experiments,  Mr., 
Brown  got  M x.Hyet,  apothecary  at  Epfom  ( whole  fidelity 
he  could  depend  on)  to  boil  down  fome  of  their  waters* 
which  he  did  from  the  well  in  the  town,  and  fent  him  ai 
fufficient  quantity  of  the  fairs,  to  anfwer  the  purpofe  he 
wanted  them  for. 

Mr.  Brown  likewife  procur’d  fome  of  the  firfl  fairs  from! 
the  Lemington  bittern  ;  Thefe  do  not  contain  fo  much  off 
what  he  has  already  diflinguifh’d  by  the  name  of  the  third! 
fait,  as  he  found  the  NewcaJUe  falts  do.  This  Lemington  falt9, 
he,  for  diflin&ion  fake,  calls  the  firfl  Lemington  fait. 

Part  of  this  he  diffolv’d,  and  ihot  into  pure  Sal-tatharti - 
etm^  being  freed  both  from  the  fea  fait  and  the  third  fait  ; 
and  this  he  calls  the  fecond  Lemington  fait. 

He  likewife  procur’d  from  NewcaJUe  the  firfl  falts,  Ihot 
from  their  bittern,  which  he  calls  the  fir  11  NewcaJUe  fait. 

Part  of  thefe  he  likewife  diffolv’d  and  Ihot,  and  obtain’d 
a  pure  Sal-catharticutn ,  and  this  is  what  he  calls  the  fecond  , 
NewcaJUe  fair. 

He  was  oblig’d  to  make  ufe  of  rhe  Sal-mirabile ,  made 
from  the  oil  of  vitriol  and  common  fait,  that  having  been 
taken  for  the  Sd- cat  ha  rticum. 

As  alfo  common  fait,  that  having  been  reprefented,  as  the 
principal  jubilance  of  the  Sal  catharticum. 

He  took  half  an  ounce  oi  each  ot  thefe  fairs,  and  difiblHd 
fhem  in  about  two  ounces  of  water  to  each  half  ounce  of 
fait.  ■  v:,s 

A  fmah  quantity  of  each  folution  he  poured  into  as  many 
glalles,  and  drop  d  into  them  all  fome  butter  of  antimony 
I  he  'precipitation,  that  followed,  feern’d  to  be  alike  in- them, 
all;  and  upon  dropping  a  little  oil  ot  vitriol  into  each,  what 
*  f  *  was 
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#as  precipitated  being  more  powerfully  at  trailed  by  the 
>il,  the  feveral  liquors  became  clear:  Thefe  are  the  two  only 
jxperiments,  in  which  he  found  the  confequences  fo  much 
dike  in  them  all.  ■  .  •  *  . 

In  the  following  experiments  the  Sal-mirabile  is  fumciently 
diftinguifh’d  from  all  the  reft. 

Slices  of  galls  put  into  thefe  feveral  folutions  had  m 
nanner  of  effect  upon  any,  excepting  that  of  the  Sal-mira~ 
bile ,  which  is  loon  tinged  of  the  colour  of  fack,  or  rather 


deeper. 


$p.  Sal.  Arm .  c.  Tart,  dropped  into  the  feveral  folutions* 
turns  them  all  milky,  excepting  that  of  the  Sal-mirabik, 
which  keeps  us  tranfparency. 

The  Sp.  Salts  armoniac  c.  cale ,  the  oil  of  tartar  per  deli V- 
%uium.,  the  tin&.ure  of  cochinei  in  fpirits  of  wine,  do,  each  of 
them,  us  d  after  the  fame  manner,  fufficiently  diftinguifh  the 
Sal-mirabile  from  all  the  reft. 

In  the  following  experiments,  the  Epfomhlt,  the  fecond 
Lmington  fait  and  fecond  Newcaftle  fait,  agree  together  and 
differ  from  the  common  fait,  the  firft  Lemington  fait  and  firft 

Never  a  file  fait.  . 

in  the  feveral  folutions  he  dropp’d  a  folution  of  Liver  m 
Aqua-fortis ,  from  which  follow’d  thefe  confequences,  viz. 
the  folution  of  the  Bpfom  fait,  fecond  Lemington  fait  and 
fecond  Nevccaftle  fait,  became  equally  milky,  ^before  the 
precipitation.  "The  foiution  of  the  fea  ialt  and  nrit  Ne'jecajlle 
fait,  let  the  precipitation  pafs,  without  receiving  any  milky 
tin&ure  :  The  firft  Lemington  fait,  as  containing  lefs  of  the 
third  fait,  than  the  firft  Newcaftle  fait  did,  took  a  little 
milky  nature.  The  precipitation  fell  nimbly  thro’  the  folu¬ 
tion  of  the  Sal-mirabile,  leaving  it  milky. 

In  the  condition  thefe  were  in,  he  pour’d  feme  oil  of  tartar 
per  deliqmum  to  each  of  them  5  upon  which,  after  fome 
time,  a  blueifh  feum  arofe  on  the  furfaces  of  the  Bpfom 
fait,  fecond  Lemington  fait  and  fecond  Newcaftle  fait :  There 
like  wife  appear’d  a  little  on  the  firft  Lemington  fait  5  but  not 

any  on  the  reft.  . 

A  folution  of  corrohve  fublimate  was  made  in  water,  10 
drops  of  which,  mix’d  with  the  federal  folutions,  produced 
little  or  no  alteration  5  but  upon  dropping  in  the  oil  oF 
tartar  per  deliquium,  the  following  appearances  were  produ¬ 
ced  :  In  the  folution  of  the  Bpfom  ialt,  fecond  Lemington 
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fait  and  fecond  Newcaftle  fait,  the  precipitations  were  red  I , 
In  thefolution  of  the  common  fait,  and  firft  Newcaftle  felt 
the  precipitations  were  white:  In  the  folution  of  the  firfl 
Lemington  {, alt,  the  particles  precipitated,  approach’d  pretty 
near  the  colour  of  the  three  firft. 

He  took  fome  of  thefe  feveral  falts  in  fubftance,  aqd  upoir 
each  of  them  he  pour’d  a  little  oil  of  vitriol,  which  is  one  off 
the  experiments  Dr.  Grew  tried  upon  his  fait,  and  which  he 
fays  caufes  a  moderate  ebullition,  whereby  it  appears  to  par¬ 
take  of  an  alkaline  principle.  But  without  looking  for  this? 
alkaline  principle  from  its  fermenting  with  an  acid  ( terms: 
juftly  exploded  by  the  learned  Dr.  Friend  in  his  FrtfleEliones, 
Cheung  Mr.  Brown  is  apt  to  think,  that  the  fait  he  tried  the: 
experiment  on,  had  not,  according  to  his  own  directions, 
been  thoroughly  feparated  from  his  muriatic  fait :  For,  this? 
oil  pour’d  on  the  Fpfom  lair,  fecond  Lemington  fait  an 
fecond  Newcaftle  fait,  produced  no  fenfible  fermentation :  It? 
aCIs  with  violence  on  the  lea  fait,'  forcing  off*  its  acid  fpirttr 
with  an  intolerable  gas.  It  had  the  fame  effeCf  in  proportion 
on  the  firft  Lemington  fait  and  firft  Newcaftle  fait  5  none  at  ’ 
all  on  the  Salmirabile ,  as  being  a  lea  fait  already  faturated  ! 
with  the  oil. 

What  Mr.  Brown  has  all  along  call’d  the  third  fait,  anfwers  ; 
In  m oft  of  thefe  experiments  to  the  fea  fait,  and  yet  has  ; 
fome  properties  exceedingly  different  therefrom.  To  thofe- 
he  has  already  mentioned  may  be  added  the  following  ones  5 
it  will  not  decrepitate  like  fea  fait;  it  readily  melts,  when 
put  in  a  crucible  in  the  fire;  and  when  calcin’d  till  red-hot, 
affords  a  calx  equal  to,  if  not  ftronger  than  a  lime-ftone, 
and  ferments  violently,  as  well  with  water  as  with  oil  of 
vitriol.  This  calx,  when  expos’d  to  a  moift  air,  will 
part  of  it  run  per  deliquium ,  but  not  fo  foon  as  before 
calcination.  All  thefe  properties  differ  in  every  refpeCI 
from  the  common  fait;  which  left  Mr.  Brown  ftiil  in doutyt 
what  to  call  it ;  as  alio  how  far  experiments  of  this  kind 
may  be  deemed  #Qnclufive. 
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4n  Account  of  Obfervations  made  with  Mr.  Hadley  Y  re~ 
flefting  Telefcope  5  by  Mr .  James  Pound.  Phil.  TranC 
378.  p.  382. 

[T  were  to  be  wifh’d,  that  together  with  the  particular 
defcription,  given  in  Phil.  Tranf.  N;°  376,  of  the  curious 
nechanifin  of  that  catadioptric  telefcope,  made  by  Mr. 
dadley,  and  by  him  prefented  t0  the  Royal  Society,  a  full 
ccount  of  what  obfervations  he  had  made  therewith,  had 
>een  communicated,  whereby  the  public  might  at  length 
lave  been  appris’d  of  the  ufefulnefs  of  an  invention  (  worthy* 
>f  its  great  author  Sir  Jfaac  Newton)  which,  perhaps,  from 
he  vain  attempts,  made  by  fome,  of  putting  it  in  pradice9 
lath  lain  negle&ed  thefe  50  years:  For,  it  is  fo  long  fmceit 
vasfirfi:  publilh’d  in  Phil.  Tranf.  N°  81. 

Mr.  Hadley  has  fufficiently  convinced  us,  that  this  noble 
nvention  does  not  confifl  in  bare  theory  5  and  it  is  to  be  hop'd* 
hat  he,  or  fome  other  fuch  curious  perlons,  will  in  a  mort 
ime  find  out  a  method,  either  of  preferving  the  concave 
netal  from  tarnifhing,  or  of  cleaning  it  eafily,  when  tarni/h’d, 
>r  elfe  of  making  a  good  concave  fpeculum  of  glafs,  quick - 
ilver’d  on  the  back  part.  When  a  method  for  either  of  thefe 
hall  be  difcovered,  it  is  not  doubted  but  that  the  old 
lioptric  telefcope  will  for  the  mod:  part  be  laid  afide,  and 
his  catoptric  one  be  chiefly  in  ufe  among  prafftcal  aftrooo- 
ners$  inafmuch  as  feveral  inconvemencies  and  difficulties, 
inavoidable  in  the  management  of  the  former,  elpecially 
*ffien  long,  are  in  this  latter  entirely  avoided. 

It  is  no  fmallconveniency,  that  by  means  of  thefe  receding 
relefcopes,  whole  length  exceeds  not  five  feet  ( and  which 
may  be  managed  at  a  window  within  the  houfe)  celcftiai 
Dbjeds  appear  as  much  magnified  and  as  difiind:,  as  they  do 
thro’  the  common  telefcope  of  more  than  100  foot  in  length.  , 
Mr.  Sradley ,  Savilian  Profeffor  of  Aftronomy,  and  Mr* 
Toundy  having  compar’d  Mr.  Hadley's  telefcope  (in  which 
he  focal  length  of  the  object  metal  is  not  quite  five  feet  and 
| )  with  the  Huygenian  telelcope,  the  focal  length  of  whole 
objeft-glafs  is  12.3  feet,  found,  that  the  former  would  bear  fuch 
a  charge,  as  to  make  it  magnify  the  objeft  as  many  times  as 
the  latter  with  its  due  charge  3  and  that  it  reprefents  obje&s 
as  diftinft,  tho’  not  altogether  lb  clear  and  bright  3  which  may 
be  occasioned  partly  from  the  difference  of  their  apertures 
(that  of  the  Huygenian  telelcope  being  iomewhat  the  larger) 
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and  partly  from  feveral  little  fpots  in  the  concave  furface  of  the 
object  metal,  which  did  not  admit  of  a  good  polifh. 

Notwithftanding  this  difference  in  the  brightnefs  of  the  ob¬ 
jects,  they  could  lee  with  this  refleding  telelcope  whatever  they 
had  hitherto  difcovered  by  the  Huy  genian  $  particularly-  the 
tranfits  of  Jupiter's  iatellites  and  their  fhadows  over  that  pla¬ 
net’s  di£k  5  the  black  lift  in  Saturn's  ring  and  the  edge  of  Sa¬ 
turn's  fhadow,  caft  on  his  ring,  as  reprelented  Fig.  4- 
Plate  VIII. 

They  alio  obferved  with  it  feveral  times  the  five  fatellites  of 
Saturn^  in  viewing  of  which  this  telefcope  had  the  advantage 
of  the  Huy  genian^  at  that  time  when  they  compared  them :  For^, 
it  being  in  iummcr,  and  the  Huygenian  telelcope  being  managed 
without  a  tube,  the  twilight  prevented  them  from  feeing  in  this 
ibme  of  thole  imall  objeds,  which  at  the  fame  time  they  could 
difcern  with  the  refleding  telefcope. 


Obfervations  on  the  Satellites  of  Jupiter  and  Saturn,  with  the 
fame  Telefcope  j  by  Mr*  John  Hadley.  Phil.  Tranf.  S°  378- 

P*  S85- 

MR.  Hadley  gave  the  Royal  Society  an  account  of  Ibme  of 
the  molt  remarkable  obfervations,  he  had  made  with  his 
refleding  telelcope,  before  he  prefented  it  to  them. 

In  oblerving  Jupiter's  fatellites  he  had  leen  diftindly  the  fha¬ 
dows  of  the  firft  and  third,  caft  upon  the  body  of  the  planet  s 
Mr.  Folkes  and  Dr.  Jurin,  being  prelent,  affirm’d,  that  Mr, 
Hadley  had  likewife  ihewn  them  the  fhadow  of  the  third  fatel- 
life  thro’  the  lame  telefcope. 

Inobferving  Saturn  in  fpring  1723,  at  a  time  when  that  pla¬ 
cet  was  about  15  days  paft  the  opposition,  he  faw  the  fhadow 
of  the  planet,  caft  upon  the  ring,  and  plainly  difcerned  the  ring 
diftinguilhed  into  two  parts,  by  a  dark  line,  concentric  to  the 
circumference  of  the  ring :  The  outer  or  upper  part  of  the  ring 
feemed  to  be  narrower  than  the  lower  or  inner  part,  next  the 
body  of  the  planet,  and  the  dark  line,  which  leparated  -them* 
was  ftronger  next  the  body,  and  fainter  on  the  outer  part  to¬ 
wards  the  upper  edge  of  the  ring.  Within  the  ring  he  dii- 
cerned  two  belts,  one  of  which  crois’d  Saturn ,  clofe  to  its  inner 
edge,  and  feemed  like  the  fhadow  of  the  ring  upon  the  body  of 
Saturn  3  but  when  he  confidered  the  fttuation  of  the  lun,  in  re- 
fped  to  the  ring  and  Saturn ,  he  found  that  belt  could  not  arils 
from  fuch  a  eaule. 


He 
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He  affirmed  that  at  times  he  had  obferved  with  this  telefcope 
three  different  fatellites  of  Saturn  3  but  could  never  have  the 
good  fortune  to  fee  all  the  five. 

Augu(l  1723  Mr.  Hadley  adds,  that  he  feveral  times  obfervVl 
the  fhadow  of  the  firfi,  lecond  and  third  fatellites  of  Jupiter 
pals  over  the  body  of  that  planet  3  and  that  he  had  ieen  the  firfi 
and  fecond  appear,  like  a  bright  fpot  upon  the  body  of  Jupi¬ 
ter,  and  that  he  could  keep  fight  of  them  there  for  about  a 
quarter  of  an  hour,  from  the  time  of  their  entering  on  his 
limb* 

Jupiter's  fatellites  had  of  late  years  been  fo  fituated,  with 
regard  to  the  earth  and  Jupiter ,  that  Mr.  Hadley  had  not  had 
iufficient  opportunity  of  obferving  the  tranfit  of  the  fourth  fa^ 
tellite  or  of  its  fhadow. 

The  dark  line  on  the  ring  of  Saturn ,  parallel!  to  its  circum¬ 
ference,  is  chiefly  vifible  on  the  anf<f>  or  extremities  of  the  el¬ 
liptic  figure,  in  which  the  ring  appears  3  but  feveral  times  he 
could  trace  it  very  near,  if  not  quite  round  3  particularly  in 
May  1711,  he  could  difeern  it  without  the  northern  limb  of 
Saturn ,  in  that  part  of  the  ring  that  appeared  beyond  the 
globe  of  the  planet.  The  globe  of  Saturn  (at  lead:  towards  its 
limb)  reflects  lefs  light  than  the  inner  part  of  the  ring,  and  he 
hadiometimes  diftinguifhed  it  from  the  ring  by  the  difference 
of  colour. 

The  dufky  line,  which  in  1720  he  obferved  to  accompany 
the  inner  edge  of  the  ring  crofs  the  difk,  continued  clofe  to  the 
fame,  tho’  the  breadth  of  the  ellipfis  was  conllderably  in- 
created  fince  that  time. 

An  Account  of  an  extra-uterine  Fmfus,  that  had  continued 
five  Tears  and  f  in  the  Body  5  by  T)r.  Houftoun.  Phil* 

Tranf.  N°  37 8-  p.  387. 

IN  Augufi  1717  Dr.  Houftoun  was  fent  for  to  a  woman  near 
Newport -market  in  London ,  who  had  been  married  18  years 
to  a  native  of  the  JEaft- Indies ,  by  whom  (he  had  eight  children,, 
befides  two  mifcarriages  :  At  this  time  fhe  was  with  child  by  a 
lecond  husband,  a  vigorous  young  man. 

She  was  near  her  full  time  and  felt  her  pains  for  feveral  days, 
which  returning  by  intervals,  fhe  concluded,  would,  as  ultra], 
bring  on  her  delivery.  Her  mother  and  the  midwife,  appre¬ 
hending  no  difficulty,  allured  thole  about  her,  that  only  time 
was  wanting. 

v  P 
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But  the  Dr.  found  upon  examination,  that  her  uterus  was  o 
no  bulk  to  contain  a  child  near  its  time  5  and  that  its  neck,  or 
an  uncommon  hajrdnefs,  was  alio  doled  up  lo  ftraitly,  as  tt 
give  not  the  leaf!:  admiffion,  even  to  a  fmall  probe  or  knitting 
needle. 

Upon  this  the  Dr.  affirm’d,  that  her  delivery  was  impoffible, 
becaufe  the  child  was  not  within  the  uterus ,  but  between  it  anc 
the  guts  $  that  it  might  be  extra&ed  by  a  pafifage  to  be  made  for 
it,  without  any  great  pain  and  with  fafety  to  the  mother.  The 
Dr.  offered  to  undertake  it,  and  affiured  them  this  was  the  only 
opportunity  of  giving  her  any  relief. 

However  the  Dr’s  affifiance  was  rejeded.  At  thart'time,  pro: 
bably,  it  would  have  been  fuccefsful  3  for,  fhe  was  a  flenderr 
well  fhapcd  woman,  in  good  habit  of  body  and  of  a  Iprightly 
difpofition, 

A  year  after,  the  Dr.  was  defired  to  vifit  her  again  :  Wher; 
he  found  her  much  dilbrdered  with  a  growing  impofthumatior. 
In  her  belly :  He  ordered  her  fame  cordial  ftomachics,  cajjltu 
and  fuch  gentle  lenitives  3  which  met  with  fuccels  beyond  ex¬ 
pectation  :  So  that,  by  means  of  a  regular  diet  and  the  watch¬ 
ful  care  of  a  very  tender  mother,  fhe  was  reftored  to  fuck; 
ffrengtb,  that  fhe  went  chearfully  abroad  and  re-applied  herfeli 
to  bufinefs. 

About  1 5  months  from  the  time  the  Dr.  vifited  her  firft,  her 
mother  came  to  him  to  intreat  his  affiftance  3  fhe  complained  oi 
great  pain  in  the  lower  part  of  the  abdomen ,  and  he  found  a 
tumour  of  a  conical  figure,  proje&ing  about  an  inch  beneath  the: 
navel :  Its  inflammation,  with  tenfion  and  feverifhnefs  attending 
it,  fo  plainly  indicated  fuppuratives,  that  he  was  not  furprifed 
to  hear,  in  a  few  days,  that  it  had  broke,  as  he  had  wifh’d. 

The  Dr.  propofed  to  lay  it  open*,  both  to  give  a  free  exit, 
and  prevent  its  becoming  fiftulous  3  but  the  patient  was  appre-i 
benfive,  that  he  would,  as  fhe  call’d  if,  cut  open  her  belly  :  S01 
that  not  being  able  to  prevail  with  her,  he  ordered  her  a  pot  oi 
unguent  and  fome  plaifters. 

-  The  ulcer  loon  grew  fiflulous,  and  fo  continued  till  Ihe  died, 
which  was  on  the  23.  of  March  1723.  in  the  41ft  year  of  her 


age, 


For  above  five  months  before  her  death,  fhe  voided  her  ex¬ 
crements  by  this  vent,  and  all  the  foft  parts  of  t he  foetus >  with 
feme  fmall  bones  of  its  fingers :  But  the  red  of  the  fkeleton  re¬ 
maining  entire,  he  extracted  out  of  her  body,  together  with  tbs 

vagina*. 
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vagina ,  uterus>  reffum,  &c.  wherein  it  had  involved 
as  may  be  leen  more  particularly  in  the  Fig,  annexed. 

A  Fig.  1.  Plate  IX.  reprefents  the  clitoris  3  B  B  the  nymph# 5 
C  the  rima  or  entery  into  the  vagina  3  D  the  bladdery  E  E  the 
ureters  cut  off  ;  F  the  uterus  found  and  entire  3  G  the  left  ova - 
rium$  HH  the  tub#  3  I  part  of  the  colon  cut  off  5  K  part  of 
the  peritonaum  3  L  part  of  the  ileum  cut  off  3  M  part  of  the 
c#cum :  O  part  of  the  cranium  that  plainly  appears  3  P  the 
ulcer,  thro’  which,  the  f#ces  palled,  with  fome  linall  bones  3 
Q_QjQ^Q^the  bulky  mais,  wherein  the  fkeleton  is  contained  be- 
between  the  uterus ,  part  of  the  vagina  and  rectum 5  RK  part 
of  the  cutis. 

She  was  full  nine  months  gone  in  Atiguft  1717 ,  and  fhe  died 
March  23,  1723,  on  which  day  the  Dr.  took  it  out. 

Fig.  2.  reprefents  a  lateral  view  3  A  the  orifice  of  the  vagina  5 
B  the  anus  3  C  the  reffium ;  DDD  the  mals  wherein  the  ikele- 
ton  is  contained  5  E  the  ribs  of  the  foetus  plainly  appearing  $ 

F  the  bladder  laid  afide  3  G  the  ureter  cut  off  5  H  the  uterus  3 
I  the  ovarium  3  K  the  tuba  3  L  part  of  the  colon  3  M  the  ulcer, 
thro*  which  the  excrements  paffed,  about  one  inch  below  the  na.< 
vel  3  N  bones  in  the  orifice  of  the  ulcer. 

An  Account  of  a  Roman  Infeription,  found  at  Chichefler  3  by 
Afr.  Gale.  Phil.  Tranl.  375;.  p.  391* 

THE  infeription,  reprelented  Fig.  3.  Plate  IX.  as  curious 
as  any  hitherto  difeovered  in  "Britain ,  was  found  at  Chi* 
cheflery  in  digging  a  cellar  under  the  corner  houfe  of  St  Mar- 
tin's-lane ,  on  the  north  fide  as  it  comes  into  North  ft reet :  It 
lay  about  four  foot  under  ground  with  the  face  upwards,  where¬ 
by  it  received  a  great  deal  of  damage  from  the  picks  of  the  la¬ 
bourers,  as  they 'endeavoured  to  raife  it;  for,  befides  the  defac¬ 
ing  of  feveral  letters,  what  was  here  difinterr’d  of  the  ftone 
was  broke  into  four  pieces  3  the  other  part  of  it,  ftill  wanting, 
is,  probably,  buried  under  the  next  houfe  :  The  infeription  is 
cut  upon  a  grey  Suffer  marble,  the  length  of  which  was  fix 
Roman  foot,  as  may  be  conjefhred  by  mealuring  it  from  the 
middle  of  the  word  templum  to  that  end  of  it  which  is  entire, 
and  is  not  quite  three  foot  Englifi  from  the  faid  point  3  its 
breadth  is  two  foot  %  of  the  fame  meafure3  the  Jettersare  beau¬ 
tifully  and  exactly  drawn,'  thole  in  the  two  firft  lines  three 
inches  long,  and  the  red:  two  inches  and  -4;. 

Mr.  Gale  and  Dr.  Stukely  took  an  accurate  view  of  this  mar¬ 
ble,  and  in  order  to  be  as  lure  of  the  true  reading  as  podible, 

P  p  2  where. 
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wherever  tlie  letters  were  effaced,  they  im  prefled  a  paper  with  a 
wet  iponge  into  them,  and  by  that  means  found  thole  in  the  fifth 
line  to  be,  as  expreffed  in  the  Fig.  and  not  as  in  other  copies* 
that  have  been  handed  about  of  this  inicriptipn. 

The  only  letter  wanting  in  the  frit  line  is  an  N,  before 
R  P  T  V'NO;  and  fo  there  is  no  difficulty  in  reading  that:  As; 
to  the  fecond  line,  tho?  it  be  more  uiual  in  infcriptions  of  this? 
nature  to  exprefs  the  donation  by  the  word  SACRUM  only, » 
referring  to  the  temple  or  altar  dedicated  $  yet  we  have  lo  many  ? 
inftances,  in  Gr  liter's  corpus  InfcHptionum ,  of  TEM PLUM' 
and  A  R  A  M,  alfo  cut  on  the  Bones,  that  there  is  not  the  leaft  : 
©ccafion  to  fay  any  thing  farther  upon  that  point. 

The  third  line  can  be  no  otherways  filled  up,  than  Mr.  Gale  ? 
has  done  it  by  the  pricked  letters :  He  owns,  however,  that  he  r 
had  fome  fcruple  about  the  phrafe  DOM  US  DIVINA,  the : 
fame  thing  as  DOM  US  AVGVSTA,  the  imperial  fa¬ 
mily,  which  he  cannot  fay  occurs,  with  any  certainty,  as  to 
the  time  it  was  uled  in,  before,  the  reign  of  Antoninus  Pius , 
from  whom  down  to  Conftantine  the  Great ,  it  is  very  frequently 
met  wirh  in  infcriptions.  This  kept  him  fome  time  in  fufperlfe* 
whether  this  found  at  Chichefter  could  be  of  fo  early  a  date,  as 
the  time  of  Claudius:  But  as  we  find  feveral  infcriptions  in 
Gr liter  with  thpie  words  in  them,  or  J.  H.  D.  D.  In  honor em 
derails  divine,  which  is  much  the  lame  thing,  without  any 
mark  of  the  time,  when  they  were  cut,  they  may  have  been 
before  the  reign  of  Antoninus  rPius,  and  then  only  came  into 
more  general  ule  5  and  as  the  time  that  Cogidunus  lived  in,  will 
not  fuffier  this  to  be  of  a  later  Banding,  Mr.  Gale  thinks  it  may 
be  offered  as  an  authority  for  the  ule  of  this  piece  of  flattery  to 
the  emperors,  long  before  that  excellent  prince  came  to  the 
purple. 

‘  The  third  line  as  Mr.  Gale  takes  it,'  was  EX  AUCTO- 
R  IT  ATE.  T  1  B.  C  L  A  U  D.  and  the  fourth  C  OG1. 
DIJBNI  R.  LEG.  &c.  that  is,  ex  author  it  ate  lihMi 


Cl  audit  Cogiduhni  Regis ,  Legmi  Augufli  in  'Britannia,  fop 
the  following  reafons  3  we  are  informed  by  "Tacitus  in  ¥it& 
Agricdiy  cap.  14.  that  after  Britain  had  been  reduced  to  a 
Roman  province  by  the  fuccelsful  arms'  ot  Aulas  Plautius  and 
0 florins  Scapula ,  under  the  emperor  Claudius  5  Guasdam  c,ivitd': 
tes  Cogiduno  Regi  erant  donate  5  is  ad  mflrarn  ufque  Memo - 
riam  fidijfimus  reman  fit,  vet  ere  ac  jam  pridem  recepti  PopuM 
Romani  con f net  udine,  at  haheret  inftrumenta  fervitntis  & 
Roles  ;  This  Cozidunus  lean;  to  be  the  lame  perion  with-CWf- 
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lubnus  in  the  infcription,  the  letter  B  in  the  third  iyljabje  mak¬ 
ing  little  or  no  difference  in  the  word  3  efpecially  it  pronounced 
jbft,  as  it  ought  to  be,  like  an  V  conlonant. 

it  is  fo  well  known  to  have  been  the  cuftom  of  the  Homan 
JLiberti  and  Clientes  to  take  the  names  of  their  patrons  and  be¬ 
nefactors,  that  it  would  be  needlefs  to  prove  the  conflant  u fa ge  of 
that  practice :  How,  as  this  Cogidubnus ,  who,  in  all  probabi¬ 
lity,  was  a  petty  prince  of  that  part  of  theDobuniy.  that  lub- 
mitted  to  Claudius -t  and  one  that  continued  many  years  faithful 
to  him  and  the  Romans ,  vide  Tacitus  at  fitpra,  had  the  go¬ 
vernment  of  lome  part  of  the  iiland- given  him  by  that  emperor, 
nothing  could  be  more  grateful  in  regard  to  Claudius,  nor  more 
honourable  to  himfelf,  after  he  was  romanis'd,  thm  to  affurne 
the  names  of  a  -  benefactor,  to  whom  he  was  indebted  for  h  is 
kingdom;  and  lb  called  -himfelf  TIBERIUS  CL  A  ki¬ 
rn  US  COGIDUBNUS. 

Mr.  Gale  fuppofes  him  to  have  been  a  Regains  of  the  ‘Do- 
bum  3  becaule  we  are  told  by  Dion  Caffius  lib.  6 o,  that  Aulas 
Tlautius  having  put  to  flight  Cataratacus  and  Togodumnus , 
Tons  of  Cunobelin -  part  of  the  Baduni  (the  fame  people  as  the 
Dohuni)  who  were  lubjeCt  to  the  Catuellani ,  fubmirted  to  the 
Romans  ;  and  the  name'  Cogidubnus  or  Cogiduvnus  Cot  0  Bubtt 
or  TnCott,  vide  Baxteri  Gloffar.  in  verbis  G  O  G  I D  U  M  N  U  $ 
and  DO  BUN  I,  flgnifying  exprelsly  in  the.  Sriujb-  language 
Rrinceps  Dolunorum,  feems  to  put  the  matter  out  of  all 
doubt. 

How  far  .his  territories  extended,  it  is  impoffihie  to  deter¬ 
mine  :  Bilhop  Sullingfleet  Orig.  Britan,  p.  53,  fuppoles  them 
to  have  lam?  in  Surrey  and  Sujjex  3  Sujjex  was  certainly  part  ot 
them  5  fince  the  temple,  mentioned'  in  this  inscription,  was 
ereded  in  it  by  his  authority  3  and  it  is  not  unlikely,  that  bo¬ 
lides  the  Regni ,  who  were  the  people  of  thofe  two  qountics,  he 
migh?t  haveltfffgned  to  him  that  part  of  the  Dohuni  that  had 
Submitted  to  th z  Romans,  which Teems  to  have  been  his  own 
principality,  together  with  the  Ancahtes ,  Bibroci  and  Segofi- 
tiaciy  whole  countries  lay  between  the  Dohuni  and  Regni  3  the 
words  Civ  it  at  es  qiuedam  in  Tacitus, .  not  importing  lome  few 
towns,  but  feveral  people  3  the  word  civitas  always  flgmtyiog  a 

people  in  that  hiftorian.  .  „ 

Before  Mr,  Gale  proceeds  any  farther,  he  oblerves,  that  Jo- 
fodimnus  and  Cogidumnas  (tho5  their  names  be  fo  much  alike) 
t/ere  two  diftinCt  perfons  3  the  flrfl,  fon  of  Cunobelin ,  king  o£ 

the  Trinob  antes,  vanquifhcd  a  m  kill’d  in  battle  by  Julus 

Tlautim  3 
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Plautius ;  the  fecond  a  prince  that  fubmitted  to  Ofiorius  S$a- 
fula^  and  continued  in  his  fidelity  to  the  Romans  in  nofirfpn 
u/que  memoriam ,  fays  lacitus ,  and  who  was  born  at  the.  latter 
end  of  Claudius's  reign :  So  that  logodumnus  was,  probably* 
dead,  before  Cogidumnus  had  his  government  conferred  upon 
him. 

Mr,  Gale  calls  it  his  government :  For,  tho’  by  the  letter  .R. 
in  the  infcription,  with  a  point  both  before  and  after  it  (whereby 
|t  plainly  denotes  an  entire  word  of  itfelf)  it  may  feem  that  it 
was  intended  for  C O G I D  U  B  N I  REGIS;  and  he  believes 
was  fo  with  refpeot  to  his  former  dignity  ;  yet  it  is  evident,  that 
he  had  condefcended  to  take  the  title  of  LEG  AT  US  AU¬ 
GUST  I  IN  BRITANMIa  from  Claudius ;  and  that  too 
mud  have  been  only  over  thofe  people,  the  government  of  whom 
was  given  him  :  Aulus  Tlautius,  Oflorius ,  Scapula,  2)idius 
GaliuSy  Auitus  Veranius  and  Suetonius  Paulinus ,  having 
about  this  time  the  iupreme  command,  fiuccefiively  in  this 
ifland  ;  the  fecond  and  lad  of  which  are  exprefsly  called  Legaii 
by  iacituSy  lib.  iz.  Ann.  cap.  32  and  Vit.  Agricol.  cap.  1 5 . 
The  Legati  Claris  or  Augujli  were  thole,  qui  Ccefaribus  fub- 
dims  regebant  ‘ Frovincias . 

-  The  fixth  line  has  lod  at  the  beginning  the  letters  COLL E; 
but  fo  much  remains  of  the  word  as  makes  it,  undoubtedly,  to 
have  been,  when  entire,  COLLEGIUM,  and  the  follow¬ 
ing  letters  are  an  abbreviation  of  FABRQRUM. 

Tbde  colleges  of  artificers  were  very  ancient  at  Rome ,  even 
as  ancient,  as  their  fecond  king  Numa  PvmpilkiSy  if  we  may 
believe  ‘Plutarch  in  Vit.  Num who  tells  us,  that  the  people 
Were  divided  by  him  into  what  we  at  this  day  call  Companies  of 
tradefmen,  and  he  mentions  the  T§t Jam  or  Fabri  among  them ; 
tho’  Floras  lib.  1.  cap.  6.  fays,  that  Popultis  Romanus  a  Sgrvio  1 
fuMo  relatus  fuit  in  cenfumy  digeftus  in  daffies ,  cur  Us  atque  ! 
Colhgiis  difir  ibutus .  But  as  the  power  of  th t  Romans  extended 
itfelf,  it  carried  the  arts  of  that  great  people  along  with  it,  and 
improved  the  nations  it  fubdued,  by  civilizing  and  teaching 
them  the  ufe  of  whatever  was  neceffary  or  advantageous  among 
their  conquerors  ;  from  which  mod  wife  and  generous  difpofl- 
tion,  among  other  beneficial  inftitutions,  we  find  thde  Collegia 
to  have  been  edablifhed  in  every  part  of  the  empire,  from  the 
frequent  mention  of  them  in  the  inferiptions,  collected  by  Gri~ 
tety  Span  and  other  antiquaries. 

Several  forts  of  workmen  were  included  under  the  name  of 
Fabri,  particularly  all  tho%  concerned  in  any  kind  of  -build- 
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jng  .  whence  we. meet  with  the  Fabri  Ferrarii?  Lignarii? 
nariij  Materiarti ,  Navales  and  others :  The  Navales  may- 
have  been  the  authors  of  dedicating  this  temple  to  Neptune ? 
having  fo  near  a  relation  to  the  fea,  from  which  the  city  of 
Chichefter  is  at  lb  Ifnall  a  diftance,  that,  perhaps,  that  arm  of 
it,  which  ftill  comes  up  within  two  miles  of  its  walls,  might 
formerly  have  wafhed  them:  The  reft  of  the  fraternity  might 
very  well  pay  the  fame  devotion  to  Minerva ,  the  God  dels  of 
all  arts  and  fciences,  and  patronefs  of  the  fDtfdalian  profeftion. 

As  no  lefs  than  live  letters  are  wanting  at  the  beginning  oP 
the  fixth  line  5  there  cannot  be  fewer  loft  at  the  beginning  of 
the  feventh,  where  the  ftone  is  more  broke  away  than  above  5 
f0  that,  probably,  there  were  fix  when  it  was  entire.  What  is 
left  of  tliem  is  only  the  top  of  an  S  ;  Mr.  Gale  does  not,  there¬ 
fore,  take  upon  him  to  affirm  any  thing,  as  to  the  reading  of 
them,  being  fo  entirely  defaced  t  Perhaps,  it  was,.  A  SACK. 

S  i.  e.  A  facris  funt  5  or  perhaps  HON  O  R,  S.  i.  e.  Honor ati 
funt:  As  to  the  former,  we  find  th He  Collegia  had  their  Saver- 
dotes-?  therefore,  qui  a facris  funt ,  which  is  found  in  infer  ip« 
tions  (vide  Gruter  Corp.  29.8 — 121.1— would  be  no  im- 
proper  term  to  exprefs  them  5  or  it  might  have  been  SAGER. 
§:  i.  e.  Sacerdo-tes  funt?  fince  we  find  fuch  mentioned  in  the 
following  inlcriptions  in  Spends  MifcelL  JSrudit.  Antiquit • 

P-  •  . ; 

MAVORTI  SACRUM 
HOC  SIGNUM 
RESTIT. 

COLL.  FABR.  ART 

Cl N  OR  U M  ANTIQJJISS. 

VETUSTATE 

DILAPSUM  ET 

REFECER.  CUR,  L.LUC1L1US 

LATINUS  PROC.  R.  P.  ARIC 

ET  T.  SEXTIUS  MAGGIUS 

SAGER.  COLL.  E JUS D. 

Mavorti  facrum  hoc  fignum  reftituit  Collegium  Fabrorum  AT 
einorum  &n,tiqui]jinium\  vetupate  diUpfum,  iff  refecerunt . 

Lucius  Lualius  Latinus ,  Procurator  Rerpublic #  jinctnerum,  O  ’i*ms 
Sextius  Muggins  Sacerdos  Collegii  ejujdm* 
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Ibid,  p,  64.  in  the  following  inscription. 

L.  TJERTENI  AM  ANTI 
SACER.  COLL.  LOTORUM 

II  VIR.  C.  SARTIUS  C.  F. 

ITERIN.US  ET  L.  ALLIUS 
PETELINUS  D.  D. 

2.  e.  Lucius  Lertenius  Am  anti  us  Saeerdos  Collegii  Lotorum ,  Duum -f* 
vlri  Cains  Sartius,  Caii  Jilius ,  Iterir.us ,  (A  Lucius  Allius  PeteUms 

* 'de  di  caver  mi  t . 

A^s  to  the  latter,  thofe  members  of  the  college,  that  had  paf- 
fed  thro*  its  chief  offices,  as  that  of  Rraefe&us  or  Magifier 
quin  quenn albs,  had  the  title  of  HONfORATI  conferred  1 
upon  them.;  Several  of  thele  HON  OR  ATI  are  mentioned! 
in  Gr uter  $  particularly  a  long  catalogue  of  them  in  Collegia 
Fabrorum  'tignariorum ,  p.  260. 1.  and  in  Reinejius's  fyntagm& 
p.  60 5.  there  is  the  following  inscription. 

‘  '  EPAGATHO  TURANNO 

HON  O'RATO  COLLEGI 
I- A  BRUM  T1GNARIORUM 
ROMANENSIU M>  i$c. 

if  *  ■  .  ,  .  *.  ^  . 

So  that  the  vacuity  in  our  Infcription  might  very  well  be  fil¬ 
led  up  with  one  or  other  of  theie  words,  and  the  three  next 
lines  that  follow  them  D.  S.  D.  i.  e.  de  fuo  dedicaverunt ,  will 
agree  with  either  of  them  and  with  what  proceeds  them. 

The  laft  line  has  been  PUDENTE  PUDENT.INI 
F I L io  ;  but  there  mud  have  been  a  letter  or  two  of  the  pro* 
women  at  the  beginning  of  it  5  uniefs  it  were  ihorter  than  the 
reft  at  that,  as  well  as  at  the  latter  end  of  it  $  and  from  what 
Mr.  Gale  has  laid,  the  whole  maybe  read,  as  follows. 

Neptuno  &  Minerva  Templum  pro  faints  damns  divines,  ex  autbo~ 
ritate  Liber  it  Glaudii  Cogidubni  Regis,  Legati  Augufti  in  Britannia , 
Collegium  Fabrorum,  if  qui  in  eo  a  facris  (er  honor  at  i)  funt  de  fuo 
dedicaverunt,  don  ante  are  am  Pudente  Pudentim  filio. 

Chichefler ,  by  this  infeription  found  at  it,  muft  have  been  a 
town  of  note,  very  loon  after  the  Remans  had  letttled  here,  and 
in  procels  of  time  it  ieeras  to  have  been  much  frequented,  by 
the  Roman  roads,  itill  viiibk,  that  terminate  here  from  Rertf 
L  •  ?  mourn* 
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mouth ,  Midhurfi  and  Arundel  $  tho’,  what  is  very  Grange, 
we  have  no  Roman  name  now  known  for  it.  Mr.  Gale  once 
thought  it  might  have  put  in  its  claim  for  Anderida,  which 
cur  Antiquaries  have  not  yet  agreed  to  fix  any  where,  being 
fituafed  very  near,  both  to  the  Sylva  Anderida  and  the  fou- 
them  coafl  of  the  ifiand,  the  two  properties  of  that  city, 
vide  Camd.  Rrit.  and  Somner's  Roman  Forts  and  Forts:  But 
Henry  of  Huntingdon ,  who  liv’d  in  the  time  of  Henry  1L 
telling  us,  p.  31 2.  that  the  Saxons  fo  deflroy’d  Andredece(lerf 
that  nunquam  pofiea  re^dificata  fait ,  locus  tantum  quafi 

mbilijjimds  urbis  tr  an  fount  ibus  cflenditur  defolatus>  Vide 
FMi  Frarf  N°  356,  it  could  not  be  Chichefter :  For,  that 
was  not  only  rebuilt  before  his  time,  but  a  place  of  fuch  note, 
that  when  the  Bifhops  loon  after  the  conquefi:  A.  D.  1076", 
remov’d  their  churches  from  final  1  decay’d  towns,  where 
feveral  of  them  were  then  feated,  in  urbes  celebriores 3 
Stigand ,  then  Bifhop  of  Selfey ,  fettled  his  Epifcopa!  chair  at 
that  place, 

Mr.  Gale  concludes  with  obferving,  that  when  this  infcrip- 
tion  was  dug  up,  there  were  alfo  two  walls  of  fione,  diico- 
ver’d  dole  by  it,  each  three  foot  thick  •  one  running  north, 
the  other  eafi,  and  joining  in  an  angle,  as  North  ft  reet  and 
Sr.  Mart  ins-lane  now  turn,  which,  in  all  probability,  were 
part  of  the  foundations  of  the  temple,  mentioned  on  the 
marble. 

Of  the  Structure  of  the  Diaphragm  5  by  M.  Leewenhoedc 

Phil.  Tranfi  N°  375).  p.  400.  Fran  fated  from  the 

Darin . 

IN  Fhil.  ¥ r an f  N°  377.  M.  Leewenhoeck  gave  his  opinion 
about  a  diforder  he  was  fies’d  with,  which  he  fuppos’d 
had  been  owing  to  the  bad  difpofition  of  his  diaphragm. 

In  order  to  remove  ail  doubts  about  this  matter,  he  pro¬ 
cured  the  diaphragm  of  a  Bleep  a  year  ^fd,  part  of  which 
he  cut  into  fmail  pieces,  and  viewing  fftem  very '  carefully 
with  his  microicope,  he  found,  that  the  diaphragm  confifts 
partly  ot  very  fine  fibrils,  which  appear  to  the  naked  eye 
to  be  about  a  hair’s  breadth  diftant  from  each  other. 

Upon  placing  different  pieces  of  the  diaphragm  before 
different  microicopes,  and  carefully  viewing  them,  he  pofii 
tively  concluded,  that  thefe  fibrils  arofe  from  fiefhy  parts, 
interwoven  with  the  diaphragm  about  the  ribs ;  and  fuppos'd, 
that  the  {aid  fibrils  ferv’d  the  diaphragm  inftead  of  tendons; 

Wot.  YU.  8  Q.q  Thefe 
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Thefe  tendons,  as  M.  Leewenhoeck  calls  tnem,  are 
equally  near  each  other  throughout  the  whole  diaphragm 3 
for  feme  are  a  little  thicker  than  others,  tho*  near  each 
other. 

Upon  duly  confidering  the  lad  mentioned  fibrils  and  the~ 
membrane  extended  between  them,  he  found,  that  the 
greatefl  part  of  the  diaphragm  confided  of  thefe  fibrils  and' 
the  faid  membrane  $  befides  a  great  number  of  blood- veffels^ 
and  a  large  quantity  of  fat  contain’d  therein. 

M.  Leewenhoeck  was  very  much  furpris’d  at  the  vad:  num¬ 
ber  of  little  rugae  or  folds  in  the  membrane  between  theb 
pretended  tendons ;  thefe  rugae  he  fuppofed  defign’d  bV 
nature  for  contracting  the  diaphragm,  when  extended  in 
infpiration,  and  by  that  means  contributing  to  expel  the  air, 
convey’d  into  the  lungs. 

To  fhew  the  contexture  of  the  diaphragm,  he  caus’d' 
delineate  a  fmall  portion  of  the  diaphragm  of  the  faid  fhcep, 
which  is  reprefented  by  A  B  CD  E  F  G  H,  -fig.  4.  Plate  IX  | 
where  BG,  C  F  and  D  E  are  three  tendons,  as  they  appear’d: 
thro’  the  microfcope:  Between  thefe  tendons  may  be  feen 
the  intermediate  membrane,  of  which  the  firft  tendons,  (as 
has  been  already  obferv’d  )  the  greateft  part  of  the  diaphragm: 
confifts.  j 

In  order  to  form  a  judgment  of  the  true  bignefs  of  Fig.  4. 
the  real  fize  of  the  piece  delineated  is  reprefented  by  the 
fpace  between  Y  Z  in  Fig.  7.  H*1!*  10  imti 

Moreover,  he  obferv’d,  that  the  faid  membrane  was  per¬ 
forated' with 'a  vail  many,  and  thole  very  fmall  holes,  which  1 
opened  from  the  abdomen  into  the  bread:,  and  from  the  bread: : 
again  into  the  abdomen.  Being  hitherto  of  opinion,  that  it: 
was  impodible  for  any  liquor  to  be  convey’d  from  the  breafi 
into  the  abdomen ,  or  from  the  abdomen  into  the  breafl,  he 
now  thought  it  better,  to  fufpend  his  judgment  about  that 
matter;  Yet  he  reafoned  thus,  there  are,  perhaps,  incow- 
ceivably  fmall  veflels  in  our  lungs  5  for,  if  we  confider,  how 
great  a  quantity  of  moifture  is  expir’d  cut  of  our  lungs  into 
the  open  air,  in  comparifonof  the  fmall  quantity  inipir'dinto 
them,  we  will  eafily  incline  to  that  opinion.  ody 

;M.  fyewenhoeck  feveral  times  obferv’d,  that  feme  veffets, 
creep .tranivcrfely  over  thofe  fibrils,  he  calls  tendons.  : 

In  another  piece  of  the  dime  diaphragm,  that  flood  before 
his  microfcope,  he  could  plainly  obferve  the  flru&ure  and 
origin  of  ' the  little  membranes,  which,  as  has  been  faid, 
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Uy  between  the  fibrils  or  pretended  tendons,  and  were  fur 
nifh’d  with  a  vaft  many  folds,  as  has  been  likewife  obferv’d  5 
ill  which  are  reprefented  at  LK  Fig.  5.  but  the  fibrils  or 
f mail  tendons  at  L  M  N  O  P  Qj  tho’  thefe  fibrils  were  larger 
here,  than  ever  he  had  obferv’d  before. 

^  Moreover,  he  tore  that  membrane  afunder(of  which  the 
greateft  part  of  the  diaphragm  confifts)  notwithflanding  it 
was  fo  thin  ;  a  fmall  portion  of  which  he  caus’d  to  be  deli¬ 
neated,  as  it  appear’d  thro’  the  microfcope,  and.  reprefented 
Fig.  6 .  This  he  did  in  order  to  fhew  (  as  much  as  poffible  ) 
the  torn  tendons  and  membranes  ;  a  fmall  portion  of  an  ex¬ 
tended  tendon  is  reprefented  by  RSTV,  where  are  fhewn 
the  very  minute  fibrils,  of  which  the  faid  portion  of  the  tendon 
confifts :  In  the  fame  figure  V  T  and  W  X  reprefent  a  portion 
of  the  tendon  at  reft. 

It  is  fcarce  poflible  to  explain,  or  fufficiently  comprehend, 
what  an  incredible  number  of  fibrils,  veflels  and  particles 
are  here  join’d  together  and  contribute  to  form  that  very  fine 
jnembrane,  the  diaphragm.  M.  Leewenhoeck  fuppofes,  that 
in  ftrong  infpiration,  all  thefe  rugtf  or  corrugated  Sinus's  in 
the  diaphragm  become  flat  and  plain;  and  that  in  evapora¬ 
tion,  the  diaphragm  is  again  corrugated,  as  was  pblerv’d 
above. 


While,  therefore,  we  fee  fo  great  a  quantity  of  fat  genera¬ 
ted,  and  collewledin  the  diaphragm  ;  and  moreover  confider, 
that  the  fubftance  of  the  diaphragm  may  on  both  fides  become 
fo  thick  with  fat,  as  to  fwell  out;  we  may  eafily  conceive, 
how  the  expanfion  and  contraction  of  the  diaphragm  may  by 
that  means  be  hinder’d  and  retarded;  and  confequently,  a 
difficulty  of  breathing  arife :  And  this  is  the  reafon  that  fat 
people  are  fhort  winded.  Yet  that  the  diaphragm  be  find 
with  fome  fat  is  neceflary,  as  it  expands  90  times  in  an  hour, 
and  as  often  contrails;  and  thefe  ieveral  motions  are  much 

gifted  by  the  fat.  , 

v,  Tho*  M .  Leevoenhoeck  feveral  times  endeavoured  to  diico- 
how  the  fleifiy  parts  of  the  diaphragm,  which  (as  has 
been  faid )  fie  next  the  ribs,  became  a  membrane,  or  how 
the  membrane  of  the  diaphragm  arofe  from  them;  alter 

jfeveral  trials,  he  could  not  fatisfy  himfclf, 

How,  he  began  to  fufpeCt,  whether  thefe  tendons  were 
nqt  furnifh’d  with  veffels;  and  tho’  he  could  hardly  pionme 
fb  much  to  himfelf  from  his  microfcope;  yet  the  third  day 
Veer,  he  repeated  his  obfervations,  and  cut  the  membranes 
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tranfverfely,  in  order  to  difcover  the  blood-veflels  in  the 
membrane  of  the  diaphragm,  which,  as  has  been  faid,  was 
fall  of  riigde :  At  length  he  obferv’d  blood -vefifels,  extended  ' 
along  the  tendons,  nay,  8  or  io  clof'e  together:  Afterwards 
he  turn’d  his  eyes  to  view  the  membrane,  that  covers  the 
tendons,  and  here  he  obferv’d  a  vaft  number  of  very  fmalii 
vefifels,  many  of  which  lay  included  in  areol#,  as  it  were  f 
and  M .  Leewenhoeck  judged  them  to  be  the  vefifels  of  the* 
tendons  cut  tranfverfely.  In  order  to  have  an  eye-witnefs  of: 
all  this,  he  gave  the  microfcope  {  before  which  the  faid  por¬ 
tion  of  the  diaphragm  flood  )  to  his  lurgeon ;  who  affirm’d,  , 
that  M.  LtewenboecK s  defcrintion  exa&ly  agreed  with  what 
he  faw.  / 

M.  Zeewenhoeck ,  not  fatisfied  with  this  obfervation,  pro^ 
cur’d  the  diaphragm  of  an  ox,  from  which  cutting  off  about  • 
the  breadth  of  a  palm,  at  the  flefhy  parts,  next  the  ribs,  he 
found  it  about  four  times  thicker  than  that  of  a  flieep,  and 
that  this  thicknels  is  moftly  owing  to  the  fat. 

A  fterwards  he  cut  off  a  thin  flice,  and  as  often  as  he  cut 
off  one  fomewhat  thicker,  he  cut  thro’  fat,  extending  towards 
the  middle  of  the  diaphragm,  where  the  diaphragm  is  pretty 
thick,  and  has  fome  fat.  The  diaphragm  on  both  fides,  that 
is,  in  its  upper  and  lower  parts,  copfifts  of  four  diftin£l  mem¬ 
branes  and  their  tendons,  which  laffc  lie  inclos’d,  as  it  were, 
within  the  membranes. 

M.  Leewenhceck  was  fur  pris’d  at  the  vaft  number  of  thefd 
tendons  5  nor  did  it  feem  credible,  that  there  flioitld  be  fuch 
variety  of  parts  in  a  body,  as  the  diaphragm,  whole  ftrudure 
and  fun&ions  are  fo  little  known.  • 

To  fhew  the  ftru£iure  of  the  diaphragm  of  an  ox,  he' 
caus’d  part  thereof  to  be  delineated,  as  reprelented  by  ABCD 
Fig.  8.  where  are  fhewn  firft  four  parts  of  diftindf  tendons, 
which  lie  clofe  to  each  other  in  great  numbers,  and  ar© 
likewife  reprefemed  in  the  figure  of  the  fheep’s  diaphragms 
But  fuch  minute  tendons  (as  he  calls  them)  are  ip  read 
throughout  the  whole  fubftance  of  the  diaphragm  of  an  px; 
which,  together  with  the  membranes,  muft  lnccfiGinrly  be 
alternately  expanded  and  corn  rafted  in  a  well  difpos’d  body  3 
all  which  is  pretty  accurately  delmeatedin  Fig.  8. 

M .  Leewetifooeck,  by  repeated  obfervatjons,  likewife  founA 
to  his  fatisfaelion,  m  the  diaghragm  of  a  fbeep,  thole  very 
fine  fibrils,  as  a  If©  the  final!  rugtf  or  folds  of  the  membranes, 
which  he  did  not  only  himielt  obferve  with  pjeafure,  but 
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fhew’d  them  to  others.  Moreover,  cutting  thefe  tendons, 
and  very  thin  particles  tranfverfely,  in  order  to  find,  whether 
they  were  perforated  and  furnifh’d  with  cavities,  he  ohferv’d 
fuch  a  vaft  number  of  very  fmall  veffels,  as  is  icarce  credible 
to  any,  who  had  not  feen  them,  running  acrofs  the  diaphragm  ; 
and  as  far  as  he  could  judge,  defign’d  by  nature  to  convey 
the  fat  thro’  all  its  parts,  and  fupply  the  diaphragm  with 
conftant  nourishment, 

M.  Leevoenboeck  obferv’d  above,  that  the  fat  lay  inclos’d 
in  the  diaphragm,  and  that  four  diftin£I  membranes  cover 
it  on  both  fides;  and  thefe  are  fo  clofely  join’d  together,  that 
they  feem’d  to  be  but  one  angle  membrane. 

M.  Leevcenhoeck  placed  before  another  microfcope  ( that 
magnified  fomething  lefs  than  the  former )  a  piece  of  the 
diaphragm  of  a  mean  thicknefs;  in  order  to  fhew,  how  the 
membranes  furrounded  on  both  fides  the  fatty  particles,  or 
the  fat  of  the  diaphragm,  fo  that  it  fee  ms  to  be  inclos  d 
within  thefe  membranes:  This  is  reprefented  by  EFGHI 
&LM  Fig.  9.  where  EFGH  and  IKLM  /hew  the  two 
membranes  that  confift  of  four  parts  each  $  G  Hand  IK  the 
place  where  the  fat,  lo  often  mentioned,  is  inclos  d. 

Afterwards  M.  Leevoenboeck  endeavouring  to  cut  into 
round  pieces  a  very  fmall  portion  of  the  diaphragm,  it  fepa- 
rated  into  two  parts  or  lamello?$  whence  he  lufpe6fed,  that 
the  diaphragm  wasfo  form’d  by  nature,  for  the  more  eafily 
diftribution  of  the  fat,  thro’  the  fubftanee  of  the  diaphragm. 

In  Fig.  9,  where  the  membranes  are  represented  cut 
tranfverlely,  there  appear  feme  /mall  corrugations,  which  he 
moftly  oblerv’d  in  them.  Afterwards  ne  found  that  the 
little  membranes,  where  the  fat  is  collected,  were  /aliened  to 
very  minute  veflels,  which  by  the  exficcation  o t  the  contiguous 
parts  were  broken  afunder,  M.  JLeevuenhoeck  takes  the  con- 
ae&ion  of  thefe  little  membranes  and  veffels  to  be  Decenary 
on  this  account,  viz.  that  the  diaphragm,  as  often  as  it  is 
extended,  may  not  become  quite  fiat,  but  almoll  expand  into 

a-globo/e  cavity.  , 

A  great  many  people,  may  poflibly  think,  that  tne  dia¬ 
phragm  is  a  very  thick  membrane  5  whereas  it  is  a  very  thin 
one}  and  to  fhew  this,  he  caus’d  delineate  a  little  bit  of  tie 
diaphragm  of  an  ox,  as  it  appears  to  tne  naked  eye .  1 

true,  the  diaphragm  is  very  ftrong,  confidering  its  thickneis-; 
which  he  takes  to  be  owing  to  the  great  number  of  fine  tern 
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N  O  P  Fig.  io.  reprefents  a  little  bit  of  the  diaphragm 
of  an  ox  3  where  the  fibril  N  O  reprefents  one  fide  or  half  .the-- 
thieknelsof  the  diaphragm  5  PQ_the  other  half:  The  reft  of 
the  diaphragm,  to  wit,  what  lies  between  OP  and  N  Q,  is 
furrounded  with  fat  or  fatty  particles  3  only  that  there  lies  lame 
fldh  between  N  Qj  belonging  to  that  next  the  ribs. 

The  oftener  therefore,  M.  Leewenhoeck  refle&ed  upon  the 
abovementioned  diforder  he  was  feifed  with,  and  which  he  at** 
rributed  in  a  great  meafure  to  the  diaphragm,  he  was  perfuadeda 
phyficians  were  miftaken,  when  they  call  the  palpitation,  wee 
fbmetimes  perceive  in  the  region  of  the  breaft,  a  palpitation  oft 
the  heart.  M.  Leewenhoeck  takes  fuch  palpitations  to  arilec 
from  the  bad  difpofition  of  the  diaphragm  3  whether  it  bee 
owing  to  a  want  of  nourifhment,  or  to  an  obftru&ion  in  fome; 
of  thefe  veflels,  which  are  very  numerous  throughout  the  dia-*- 
phragm  :  For,  fuch  an  obftruftion  may  eafily  caufe  convulfive: 
motions  in  the  abovementioned  tendons  3  and  M.  Leewenhoech 
takes  this  to  have  been  the  very  caufe  of  bis  diforder, 
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A  preternatural  Strutlure  of  the  Warts  of  Generation  in- 
Woman  \  by  W)r.  Huxham.  Phil,  Tranf.  N°  375^.  p. 
W’ranflated  from  the  Latin. 

ON  E  A.  72.  of  the  parifh  of  Lanteglafs ,  in  the  county 
Cornwall ,  near  Fowye,  was  married  at  23  years  of  age  3; 
after  which  fhe  conceived,  and  being  confcious  of  the  bad  con* 
formation  of  the  genital  parts,  /he  had  recour/e  to  Mr.  Bon  nett: 
of  JFbwye,  a  lurgeon  and  man -midwife,  who  made  the  following  ; 
observations. 

<In  the  place  of  the  navel,  in  the  middle  of  the  abdomen^  but: 
a  little  lower,  there  was  a  prominent  lpongy  mafs,  rdembling  a 
lump  of  flefh,  lying  tranfverfely  upon  the  abdomen ,  almoft  as 
big  as  a  hen’s  egg  and  three  fingers  in  length  $  with  two  fmall 
urinary  paftages  from  which  the  urine  continually  oua’d,  fo  that 
/he  could  neither  retain  nor  /quirt  it  out  5  hence  we  may  cone: 
elude,  that  the  bladder  (if  there  were  any)  wanted  a  fphinHer* 
This  fpongy  foft  mafs,  being  corroded  with  the  acrimony  of  the 
urine,  could  hardly  bear  the  gent] eft  touch  3  fo  that  /he  was 
obliged  to  walk  double,  to  avoid  rubbing  againfi:  it  with  her 
cloaths,  and  to  wrap  it  up  in  loft  linnen  :  Dr.  Huxham.,  takes  1 
this  mafs  to  be  the  navel-ftring,  that  was  unikill  fully  .cut  and  as- 


unfkillfully  cured  :  For,  there  did  not  appear  the'ieafl  fign  of  a 
navel,  any  where  elfe  but  here  3  and  .eitber?;theoiari»e  ftpw?4: 
thro’ the  urachus  which  was  perforated,  and,  probably  divided 
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into  two  urinary  paflages,  or  at  leaft  thro’  two  peculiar  canals  f 
however  he  rather  inclines  to  the  former  opinion  5  becaufo  we 
have  accounts  of  the  voiding  of  urine  by  the  navel,  and  that 
in  adults,  vide  HI  ft.  de  I'Academie  Roy.  des  Scien.  Ann.  1701. 

A  little  way,  below  this  mals  of  flefh.  was  the  orifice  of  the 
vagina  $  from  which  flowed  the  menfes  $  and  by  which  fhe  was 
impregnated  5  tho*  with  little  plealure  in  the  time  of  coition, 
the  extremity  of  the  glans  (much  Ids  the  penis  itfelf)  being 
foarce  able  to  enter  this  orifice  :  And  the  iurgeon  could  hardly 
introduce  his  finger  into  it,  in  order  to  dilcover  the  neck  of  the 
uterus,  which  he  could  by  no  means  feel  $  but  he  plainly  felt, 

1  thick  membrane,  that  feparated  this  orifice  from  one  lowerf 
to  be  deforibed  anon 

In  the  lame  place  almoft  but  fomewhat  higher,  wherein 
other  women  is  the  fojja  magna ,  was  that  other  oblong  orifice, 
foarcely  admitting  the  tip  of  the  little  finger,  pervious  to  the 
reffium,  as  was  obferved  after  the  delivery,  and  this  might,  pro¬ 
bably,  be  owing  to  the  incifion  5  no  fphitiffier  was  obierved,  but 
below  that,  the  re6lum  terminated,  as  ufuai,  with  its  fphintter. 

This  oblong  orifice  was  almoft  two  fingers  diflant  from  the 
orifice  of  the  vagina ,  when  the  abdomen  was  moft  fwdled  y  aod 
between  thefe  intervened  the  abovementioned  membrane  inter¬ 
nally,  but  the  coalition,  as  it  were,  of  the  labia  of  this  oblong 
fifture  from  the  iuperior  part  of  the  orifice  externally. 

There  was  neither  clitoris  nor  ojfa  pubis ,  unlels*  the  fhort 
apophyfes ,  jutting  out  from  the  lower  part  of  each  os  ikim, 
might  be  called  the  rudiments  of  them.  This  was  the  calc 
before  delivery. 

July  18.1722,  Mr.  Bonnett  was  called  at  11  o’clock  at 
night,  to  aflift  in  the  delivery.  Upon  thoroughly  confidet- 
ing  every  particular  circumftance,  he  found  the  foetus  fallen  be¬ 
low  the  orifice  of  the  vagina,  and  in  vain  he  attempted  to 
thruft  it  up,  by  putting  the  woman  in  a  proper  poilure,  by  rea- 
fon  of  the  ftrong  motion  of  the  foetus  and  violent  throws  of  the 
mother,  who  was  now  foiled  with  convulfions, fyncope,  Ue. 
The  orifice  of  the  vagina  was  icarce,  if  at  all,  plated  io 
that  every  one  expected  Ihe  would  immediately  expire. 

‘  Ih  this  melancholly  fituation,  }Ay.  Bonnett  was  of  opinion,* 
that  a  doubtful  remedy  was  to  be  preferred  to  none  at  all,  fince 
otherwifo  death  was  unavoidable  $  introducing  his  icalpei  into 
the  lower  oblong  orifice,  he  at  once  divided  the  coalition  of  toe 
labia ,  and  the  intermediate  membrane  j  fo  that  the  on  face  of 
the  vagina  and  the  lower  oblong  orifice  now  became  one  :  Upon 
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^is,  he  eafily  introduced  his  fingers,  felt  the  internal  orifice  o 
the  uterus*  and  dilated  it  a  little,  fo  that  he  could  now  fed  thbn 
head  of  the  foetus:  In  fhort,  putting  his  finger  into  its  mouth 
he  at  length  extracted  a.  live  female  child  to  the  great  furprif 
of  the  by-danders. 

From  the  time  of  her  delivery  fhc  was  troubled  with  a  pro 
lapfus  uteri 3  if  not  reduced  for  8  or  io  hours  and  afterwards 
forcibly  thrud  up,  from  the  abovementioned  urinary  paffaget 
two  dreams  would  fquirt  out  to. the  diftance  of  at  lead  a  foot;; 
a  manifeft  proof  that  there  was  feme  cyftis  for  receiving  the 
nrine  3  otherwiie  the  Dr.  fufpeds  they  might  be  the  orifices  oi >1 
the  ureter  S'  that  terminated  there, 

Should  any  one  afk,  how  this  woman  was  impregnated?  To 
this  the  Dr.  aniwers,  that  the  im'miffion  of  the  penis  is  not  ab- 
folucely  necefiary  in  procreation,  tho’  the  injedion  of  the  femen- 
into  the  vagina  be  abfolutely  lo  3  vide  Hift.  de  l' Acad.  Royals . 
des  Sciences  An.  171:2,  asalfo  Mkurk.edu . 

A  A  Fig.  1 1.  Plate  IX.  Ihews  the  fpongy  mafs  of  flefh  (which 
the  Dr.  takes  to  have  been  part  of  the  navel-dring)  almod  of 
the  bignefsofa  hen^s  egg  and  three  fingers  in  length  3  in  it  were 
two  urinary  paffages  b  b*  from  whence  the  urine  continually; 
ouz’d,  without  being  voided  by  any  other  orifice  3  c  the  orifice; 
of  the  vagina ,  very  much  refembling  the  anus  of  a  cock,  and; 
furrounded  with  a  ft  rang  feptum ,  as  it  were  3  by  this  the  menfes 5 
flowed  and  by  it  the  woman  was  impregnated  :  This  orifice. in 
the  mod  violent  throws,  was  Icarcely  at  all  dilated,  tho5  the 
anus  was  very  much,  from  the  violent  contractions  of  the  muf- 
cles  of  the  abdomen ,  &c.  d  the  place  of  the  oblong  orifice, 
fcarce  admitting  the  tip  of  the  little  finger  3  and  into  this  (at 
the  time  of  delivery)  Mr.  Idonnett ,  introducing  his  fealpel,  cut 
it  up  as  high  as  the  lupenor  orifice  3  fo  that  now  there  was  a 
prodigious  large  aperture  here  :  The  upper  tranfverfe  orifice  on 
the  approach  of  the  birth,  was  almod  two  fingers  didant  from 
the  lower  oblong  orifice,  Thro’  this  large  aperture  file  often 
fu  fibred  a  prolap  fas  uteri :  From  the  time  of  the  delivery,  the 
faces  were  partly  voided  by  that  part  where  the  dower  orifice 
was  fornierly  3  but  this  was  not  obferved  before  the  delivery,  fib 
that,  probably,  it  was  owing  to  the  operation.  This  oblong 
orifice  is  repreiented  in  the  Fig.  fomewhat  higher  than  the  life  « 
e  reprelen.  s  the  anus  a  little  more  forwards  than  u final  3  by  which 
the  g reared  part  of  the  faces  was  dificharged  :  The  pudenda 
was  not  thick  of  hair. 
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Account  of  the  fame  Woman;  by  Dr.  Oliver.  PhiL 
Tranf.  N°  375).  p.413.  ftr  an  fated  from  the  Latin* 

THIS  woman  was  formed  in  the  following  manner  •  a 
kind  of  fiefhy,  fpongy  fubdance  of  a  florid  red  colour, 
that  could  not  bear  the  lead  touch,  without  the  mod  exquifite 
pain,  poffefled  the  place  of  the  navel,  and  Iprung,  as  it  were, 
out  of  the  cavity,  which  is  generally  in  that  part.  From  this 
excreicence  (which  did  not  fenfibly  increafe  or  diminifh  for  fe¬ 
deral  years)  the  urine  continually  ouz’d  without  having  any  other 
palfage  5  nor  could  it  by  this  with  the  dronged  effort  be  (quirted 
Dut :  A  little  below,  at  almod  the  diitance  of  a  fmall  palm, 
:here  was  a  fort  of  paffage,  an  inch  in  length  and  a  linger  in 
oreadth,  large  enough  to  admit  the  forefinger  and  yet  keep  it 
light.  Her  me*nfe$  flow’d  by  this  paffage  5  whence  it  plainly 
ippeared,  this  was  the  orifice  to  the  vagina  and  uterus:  At 
ilmofi  the  fame  didance,  as  the  orifice  of  the  vagina  from  the 
’xcrelcence,  was  another  lower  orifice,  ids  than  the  upper,  and 
bar ce  admitting  the  little  finger  :  It  was  evident,  that  this  ori- 
ice  communicated  with  the  rehium^  from  the  thinned  .parts  of 
he  faces  being  frequently  voided  thereby  :  The  true  anus ,  by 
vhich  the  harder  faces  were  difeharged,  was  five  or  fix.  inches 
Uftant  from  this  fa  He  anus,  and  almod  in  the  place  where  the 
-nattimtly  is.  There  were  iome  few  hairs,  deicnb- 
ng  two  lines,  which  began  from  the  middle  fpace  between  the 
xcrelcence  and  the  commifiures  of  the  thighs  with  the  abdo~ 
iefly  and  approaching  each  other  formed  an  angle,  in  whole 
ertek  the  true  anus  was  fit ua ted  :  She  was  afterwards  married 
nd  proved  with  child;  the  orifice  of  the  vagina;. was  noted  all 
(dated  by  coition ;  lb  that  there  arofe  leveral  deputes  among  t 
he  women  about  the  manner  of  the  impregnation.  That  the 
mmifiSon  of  the  penis  is  not  abfiolufely  neceffary  in  irppregnaf 
atjon,  we  have  ieveral  indances  :  However  ihe  applied  to  a 
argeon  at  Fey,  for  his  advice,  who,  upon  hearing  the  cafe  and 
xamining  into  the  matter,  promified  his  abidance,  ifnecefiary  : 
ler  time  now  drawing  near,  (he  began  to  feel  her  pains  and  the 
rher  fymptoms,  The  burgeon  being  called,  affirmed,  that 
re  fat  us  made  towards  the  reTon  of  the  pubis  ;  but  ihe  her- 
toward  s  the  orifice  of  the  j  agin  a .  In  fhort;  the  lurgepn 
rfi d&d,  that  an  incifion  mud  be  made  to  open  a  paifige  for  the 
bjldf  ;  this  the  by-danders  0 pooled,  buf  her  pains  increafing, 
re  was'  lei  fed  w  ith  convulfionsbind  her  life  was  ddpajred  or, 

Lf  length  when  ad  concluded  die  was  now  near  her  end,  they 
JLol.  VII.  8.  R  r  ‘  deli- 
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delivered  her  up  almoft  expiring  into  the  hands  of  the  furgeott5 
who  immediately  relolved  to  cut  the  i Ifthmus,  between  the  orifice 
of  the  vagina  and  falfe  anus,  and  which  may  properly  enough 
be  called  the  'perineum  :  After  cutting  the  external  integuments 
a  ftrong  thick  membrane,  placed  tranfverfely,  prefented  itielf  tc 
view,  which  ieparated  the  vagina  from  the  lower  canaliculs 
Upon  cutting  this  afunder,  there  was  made  a  pretty  large  paf 
faoe  to  the  uterus,  and  introducing  his  hand  he  dilated  the  o. 
uteri,  laid  hold  of  the  child  by  the  head,  extracted  it  fafe  and 
recovered  the  mother  to  life.  The  Dr.  himlelf  went  to  Foy  to 
know  the  truth  of  the  matter,  and  the  furgeon  informed  him 
both  of  the  original  ftru&ure  of  the  parts  and  of  the  operation 
exadfiy  in  the  manner  above  narrated,  all  which  the  woman  her 
felt  confirm’d  :  And  upon  examining  her,  he  found,  that  the 
excrefcence  at  the  navel  exa&ly  agreed  with  the  above  deferip; 
tion;  that  upon  the  leaft  touch,  fhc  would  feream  out  as  if  rut 
thro’  with  a  fword  $  and  being  afked  how  fhe  could  bear  thr 
weight  of  her  husband  in  coition,  ilae  replied  the  love  fhe  bon, 
her  husband  made  every  thing  eafy  to  her. 

But  to  return  ;  this  excrefcence  feemed  to  confift  of  fevera 
lobules,  envelopp’d  in  their  proper  membranes,  and  diftinf 
from  each  other :  In  the  interftices  of  thefe  lobules,  the  final 
pores  thro5  which  the  urine  ouzed,  opened  at  the  fuperficies.  J. 
little  below  appeared  the  large  orifice  made  by  the  furgeon  fo 
facilitating  the  birth  $  on  which  account  fhe  was  ever  after 
troubled  with  a  prolapfus  uteri ,  the  uterus  hanging  down  li: 
inches  and  as  big  as  a  goofe  egg ;  and  indeed,  it  would  hav 
been  furprifing  had  it  been  otherwife,  the  aperture  at  the  orific 
of  the  vagina  being  fo  very  large,  and  the  bladder  preffin- 
more  than  ufual  upon  the  uterus  ;  It  is  probable,  that  the  urin 
afeended  thro’  the  urachus  towards  that  excrefcence,  and  origij 
nallv  flowed  thro’  it  $  becaufe  nature  had  provided  no  exit  thre 
the  urinary  paffage  :  Yet  it  is  impoflible,  that  the  urine  fhoul 
thus  afeend  to  the  navel  unlds  the  bladder  be  very  full ,  and  ii 
that  cafe  it  mu  ft  needs  continually  prefs  upon  the  uterus  an< 
force  it  out :  The  better  to  obferve  the  conformation  of  the  parti 
flie  was  put  in  a  reclining  pollute  on  the  bed,  and  attemptin'- 
to  thruft  up  the  uterus ,  it  was  no  fooner  done  than  the  urim 
fquirted  out  in  feveral  ftreams  as  thick  as  a  hair  thro’  the  pore 
of  the  excrefcence  to  the  dillance  of  feveral  feet,  like  fo  man; 
sets :  After  the  bladder  was  emptied,  the  vagina  was  eafily  re 
placed  •  and  after  the  vagina  and  uterus  were  both  returned 
There  appeared  a  large  chafm,  three  inches  in  diameter,  who! 
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fimbria  rather  than  labia,  had  feveral  unequal  far  coma's:  In 
its  upper  internal  margin  the  Dr.  look’d  (but  in  vain)  for  the 
urinary  paffage  3  in  the  lower  margin  he  eafily  found  the  falfe 
anus,  thro’  which  he  introduced  his  finger  under  the  pubes 
(which  teemed  to  approach  to  a  cartilaginous  foftnefs)  into  the 
reffium  ;  whence  he  fuppofes  the  reblum  perforated  three  inches 
above  the  fphinfter  of  the  anus  3  a  little  below  the  pubes,  the 
true  anus  was  fituated,  in  the  place  where  the  finus  of  the  pu¬ 
denda  is  in  other  women. 

a  Fig.  1.  Plate  X.  the  umbilical  excrefcence  3  b  the  orifice  of 
the  vagina  3  c  the  falfe  anus  3  £ the  anus  3  e  e  the  hairs. 

a  Fig.  2.  the  umbilical  excrdcence5  b  the  os  uteri ,  c  the 
anus . 


A  furprifing  Fhx  of  Blood  thrrf  the  Penis  3  by  Dr .  How- 
man.  Phil.  Tranf.  N°  379.  p.  418.  "btranjlated  from  the 
Latin. 

A  Citizen  of  Norwich,  40  years  of  age,  in  perfedl  health, 
wasfeifedthe  30th  of  June  1716  with  a  flux  of  pure 
blood  thro’  the  urethra  3  the  lame  phenomenon  returned  the 
31.  of  July:  By  the  application  of  lbme  medicines  and  draw¬ 
ing  blood  in  the  arm,  the  flux  was  flopped,  till  the  8.  of  Sep¬ 
tember  and  afterwards  it  entirely  ceafed  :  It  is  remarkable,  that 
the  abovementioned  flux  happened  without  any  previous  pain, 
or  fubtequent  dejeflion  of  Ipirits. 

fin  Account  of  the  Pits  for  Fullers-earth  in  Bedfordfhire  3  by 
Mr.  Holloway.  Phil.  Tranf.  N°  379.  p.  419. 

MR.  Holloway  went  to  the  fullers-earth  pits  at  Wavendon 
near  Woburn  in  Ztedfordfiire ,  where  there  are  feveral  of 
them  open  3  and  as  the  men  were  then  at  work  only  in  one  and 
underflanding  that  the  earth  was  difpos’d  in  much  the  fame 
manner  in  all,  he  went  down  in  no  more  than  that  wherein  they 
were  then  digging,  where  he  found  things  dilpofed  in  the  fol¬ 
lowing  manner. 

From  the  furface,  for  about  fix  yards  depth,  there  are  feveral 
layers  of  fand,  all  reddifh,  but  Jbme  lighter  coloured  than 
others,  under  which  there  is  a  thin  flratum  of  red  fand-ftone, 
which  the  workmen  break  thro’  3  and  then  for  the  depth  of 
about  feven  or  eight  yards  more,  you  have  land  again,  and  after 
that  you  come  to  the  fullers-earth  3  the  upper  layer  of  which, 
being  about  a  foot  deep,  the  diggers  call  the  clcdgey  which  is 
thrown  by  as  ufelefs,  by  reafon  of  its  too  great  admixture  with 
;  R  r  2,  the 
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the  neighboring  fand,  which  covers  and  has  infinuated  itfelf1 
into  it  5  after  this  they  dig  up  earth  for  ufe,  to  the  depth  of 
about  eight  feet  more  5  the  matter  of  which  is  diftinguifhed: 
into  leveral  layers  •  there  being  commonly  about  a  foot  and  a 
halt  between  one  horizontal  fiflure  and  another:  The  upper  half 
of  rhefe  la  yets  of  fullers-earth,  where  the  earth  breaks  of  itfelf, , 
is  tinged  red,  as  it  ieems  by  the  running  of  water  from  the  landy. 
flrata  above  3  and  this  part  they  call  the  crop  3  between  which' 
and  the  c ledge  abovetnenrioned,  there  is  a  thin  layer  of  matter* 
not  an  inch  in  depth  5  in  tafle,  colour  and  confidence  not  unlike: 
terra  Japonic  a  ,  the  lower  half  of  the  layers  of  fuller’s-earth, 
they  call  the  earth-wall j  this  is  not  tinged  with  the  abovemen¬ 
tioned  red  colour,  and  ieems  to  be  the  more  pure  and  the  fitter 
for  fallings  and  underneath  all  is  a  layer  of  white  rough  itone, 
of  about  two  foot  in  thicknefs-  which,  if  they  dig  thro’,  as: 
they  very  feldom  do,  they  find  land  again,  and  then  there’s  an 
end  of  their  works. 

There  is  one  thing  obfervable  in  the  fite  of  this  earth,  viz, 
that  it  feerns  to  have  every  where  a  pretty  equal  horizontal 
level  5  becaufe  they  day,  that  when  the  fand-ridges  at  the  fur- 
face  are  higher,  the  fullers -earth  lies  pro portionably  deeper. 

In  thefe  works  they  feldom  undermine  the  ground }  but  as: 
they  dig  away  the  earth  below,  others  are  employed  to  dig  and; 
carry  away  the  furface  •  otbdrwiie,  the  matter  above,  being  of 
fo  light  and  flitting  a  nature,  would  fall  in  and  endanger  the: 
workmen :  For,  as  was  oblerved  above,  that  firatum  of  fand- 
flone,  w  hich  occurs  before  they  come  to  the  fuller’s-earth,  does: 
nqt  lie,  as  in  cpabpits,  immediately  over  the  marter  they  dig? 
for,  like  a  deling  *  but  even  in  the  middle  of  the  luperjacent : 
flrata  of  fand,  and  therefore  can  be  no  iecurity  to  them,  if  they  1 
undermine. 

The  perpendicular  fiflures  are  frequent,  and  the  earth  in  the 
flrata ,  befides  its  apparent  d blind: ton  into  layers,  like  all  other 
kinds  of  matter,  by  realon  of  its  peculiar  unfhoufneis,  or  the 
running  of  the.  adjacent  land  imperceptibly  Jnto  it,  breaks  into 
pieces  of  different  angles  and  fizes. 

As  to  the  geographical  fituation  of  theie  pits,  they  are  dug1 
in  that  ridge  of  land-hills  by  Woburn ,  which  near  Oxford  13 
called  Shot  over,  on  which  lies  Newmarket  .He  m  h  by  Gam- 


'bridge,  and  which  extends' i tie] f  from  eaft  to  well,  every  where, 
at  about  the  di  fiance  of  eight  or  ten  miles  from  the  Ch litem 


Bills,  which  in  Cambridge  (hire  are  ca  1  led  •  Gw-Ma.?w. ;  in  'Bucks 
and  Oxon,  the  Chiltern  tads,  thorn  the  chalky  matter  of  which 

.  they 
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•hey  chiefly  confift  ;  which  two  ridges  you  always  pafs,  in 
going  from  London  to  the  north,  north-eaft,  or  north-weft 
counties  in  the  manner  above-mentioned  :  After  which  you 
come  into  that  vaft  vale,  which  makes  the  greater  part  of 
the  midland  counties  of  Cambridge ,  Ledford ,  Lucks,  Nort¬ 
hampton,  Oxford  and  Gloucester  ;  and  in  which  are  the  rivers 
Cam,  Oufe,  Nen,  Avon,  Jfis  and  others:  Which  Mr.  Holloway 
takes  notice  of,  becauie  it  confirms  what  Dr.  Woodward  fays 
of  the  regular  difpofition  of  the  earth  into  like  firata  or 
layers  of  matter,  commonly  thro’  vail  traces  5  and  hence 
Mr.  Holloway  queftions,  whether  fullers  earth  may  not  proba¬ 
bly,  be  found  in  other  parts  of  the  fame  ridge  of  fand-hills 
among  other  like  matter.  9 

An  Invitation  for  making  Meteorological  Obfervations  ;  by 
LJr.  jurin.  Phil.  Trank  379.  p.  422e  ‘Tran fated 
from  the  Latin. 

THE  various  temperaments  of  the  air  (  we  breathe  in) 
as  to  heat  and  cold,  or  the  various  changes  of  rnoifi 
and  dry  weather,  elpecially  if  great  and  fudden,  are  jultly 
reckoned  to  influence  more  or  lefs  the  health  of  mankind : 
In  making  thefe  obfervations,  therefore,  not  only  phyficians, 
but  other  curious  enquirers  into  nature  have  in  all  ages  been 
at  no  Imaii  pains  :  And  in  the  laft  century,  by  the  diligence 
and  ingenuity  of  phiMophers;  inftrumenrs  and  machines 
were  invented,  by  which  the  feveral  degrees  and  changes  of 
the  weight,  heat,  moifture  and  elafticity  of  the  air,  are  riot 
only  exhibited  to  the  eye,  but  brought  to  weight  and  mea~ 
fare. 

Nor  did  they  flop  here,  but  they  endeavoured  to  difeover, 
as  much  as  pofliole,  the  caufes  of  thefe  changes;  for  which 
purpofe  they  carefully  let  down  in  diaries  the  oblervations, 
made  with  thefe  new  invented  inftrumenrs,  on  the  weight, 
moifture  and  neat  of  the  circumambient  air,  and  to  thefe 
they  added  feveral  other  obfervations,  with  refped  to  the 
weather,  and  face  of  the  fky,  the  winds  and  quantity  of  rain, 
as  may  be  leen  in  the  Lhiiofophical  '1 ran  jail  ions  and  elle- 
where. 

Perhaps  it  is  not  eafy  finding  a  better  method  of  obfervation, 
than  that  juft  now  mentioned;  and  were  there  a  competent 
number  of  obfer vet's  ftarioned  in  convenient  places;  and 
Ihould  feme  one  compare  all  their  diaries  together  to  obferve 

wherein 
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wherein  they  agreed  or  differ’d  from  each  other,  we  fliould 
then  have  inch  a  hiftory  of  the  air,  as  now  we  can  hardly 

cxped:. 

For,  it  is  certain,  that  generally  the  fudden  changes  of 
the  weather  are  chiefly  to  he  attributed  to  the  winds  3  and 
when  we  come  to  know  (  by  fuch  a  method  of  obfervation,  as 
that  above-mentioned  )  in  what  places  they  rofe,  what  courfe 
they  kept,  at  what  time,  and  thro’  what  tra£fs  of  the  earth 
they  pafled  over;  by  this  means,  probably,  a  way  might 
be  opened  for  difcovering  the  origin  and  caufes  of  the  winds: 
This  one  thing  at  leaft,  (which  would  be  of  no  fmall  confe- 
quence  in  thefe  difquifitions,  and  which  now  is^  generally 
teckoned  a  probable  conje&ure)  would  be  gain’d  by  it,  viz, . 
we  fliould  be  enabled  by  accurate  obfervations  to  find  out 
either  the  truth  or  fallhood  of  Dr.  Halleys  opinion  in  Phil, 
Tranf.  N°  181,  who  thinks  that  the  afcent  of  the  mercury  in 
the  barometer  is  owing  to  the  winds  blowing  towards  the 
fame  place  from  contrary  points,  and  fo  collefting  the  air 
and  accumulating  if,  as  it  were;  as  on  the  contrary  that  its  - 
defcent  is  caufed  by  the  winds  carrying  the  air  from  the  fame 
place  towards  contrary  parts,  and  thus  exhaufting  it,  as  it 
were. 

The  curious,  therefore,  (who  would  contribute  to  improve 
this  part  of  natural  hiftory  )  are  defir’d  to  mark  in  their  diary, 
once  a  day  at  leaft,  the  height  of  the  barometer  and  ther¬ 
mometer,  the  point  the  wind  blows  from,  with  fome  account 
©f  its  degree  of  ftrength,  the  face  of  the  heavens  and  the 
quantity  of  ram  or  fnow,  fallen  fince  the  lad  ooleivation. 
And  fliould  any  one  be  pleas’d  to  add  his  obfervations,  made 

with  a  hygrofcope  or  with  a  magnetical  needle,  it  would  not 
be  at  all  unacceptable. 

It  would  be  proper  as  often  as  any  violent  ftorm  happens, 
accurately  to  fet  down  its  rife,  increafe,  greateft  violence, 
its  abating  and  period,  as  alfo  the  refpe&iye  heights  of  the 

barometer.  ^  .  - 

Such  as  know  the  method  of  filling  and  making  a  barome¬ 
ter,  may  ufe  the  common  or  open  one,  as  it  is  call’d;  let  the 
tube  be  the  fourth  at  leaf!:,  or  the  third  part  of .  an  inch  in 
diameter,  fince  the  mercury  is  found  to  fubfide  in  narrower 
tubes  below  its  juft  height,  vide  Phil .  Travf.  N°  363,  let 
the  diameter  of  the  ciftern  or  veffel  containing  the  mercury 
be  at  kail  8  or  10  parts  greater  than  the  diameter  of  die 

tube  ; 
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tube ;  that  when  the  mercury  rifes  or  falls  in  the  tube,  its 
height  in  the  ciftern  may  continue  invariable,  or  as  nearly  f© 
as  poffible. 

Such  as  chufe  to  make  ufe  ofaclofe  dr  portable  barometer, 
may  have  them  made  by  that  ingenious  artift  Mr.  Francis 
Hauksbee  in  Crane-court ,  London  5  who  can  furnifh  them  with 
accurate  thermometers,  graduated  according  to  a  fcale,  for 
many  years  known  to  the  curious. 

Such  as  make  ufe  of  any  other  thermometer,  are  defir’d  to 
mark  in  their  diary  its  fite,  ftru&ure,  the  fcale  it  is  graduated 
by,  as  alfo  the  name  of  the  workman:  The  Dr.  takes  the 
moft  convenient  place  for  a- thermometer  to  be  a  room 
towards  the  north,  where  a  fire  is  never  or  at  leaft  very 
rarely  made. 

That  the  diaries  may  be  the  more  eafily  compared 
together,  it  will  be  proper  to  obferve  the  following  method. 

Let  the  fir  ft  column  exhibit  the  day  and  hour  of  the 
obfervation  :  All  the  obfervers  are  defir’d  to  make  ufe  of  the 
Julian  or  old  ftile  in  their  diaries. 

The  fecond  the  height,  to  which  the  mercury  rifes  in  the 
tube  above  the  furface  of  that  in  the  cittern,  in  inches  (or  the 
twelfth  part  of  a  London  foot )  and  decimal  parts  of  an  inch  j 
a  London  to  a  Laris  foot  is  as  1 5  to  16  nearly. 

The  third,  the  degree,  and  the  decimal  parts  of  a  degree, 
to  which  the  fpirits  in  the  thermometer  reach. 

The  fourth,  the  point  the  wind  blows  from  and  its  degree 
of  ftrength,  which  laft  may  always  be  fhewn  by  fome  of  tne 
following  numbers,  1,  2,  3,  45  1  denoting  the  fofteft  breath 
of  air,  that  fcarce  moves  the  leaves  of  trees  $  4  its  g reared: 
degree  of  ftrength  5  2  and  3  the  intermediate  degrees  tneieofy 
and  o  a  perfeci  calm. 

The  5  th,  the  face  of  the  heavens,  with  a  fhort  account  of 
the  weather. 

The  tfth  and  laft,  the  height  of  rain  or  diffolvM  fnow^fallea 
fince  the  laft  obfervation,  in  London  inches  and  decimal  parts 

of  an  inch.  ^ 

This  may  be  eafily  eftimated  by  means  of  a  runnel,  two 
or  three  foot  wide,  another  veffel  receiving  the  water  from 
the  funnel,  and  a  cylindrical  meafure  with  a  gage  divided 
into  inches  and  decimal  parts  of  an  inch :  Let  the  fituation  of 
the  funnel  be  fuch,  that  whatever  wind  blows,  no  part  e i 
the  rain  may  be  intercepted,  either  by  the  intervention  of  the 
houfe  or  any  other  impediment.  Let  the  veflel  containing 
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the  water  be  clofe  fhut  every  way  that  none  of  It  may  eva¬ 
porate,  with  only  a  narrow  hole  to  receive  the  water  from 
the  funnel  above :  Moreover,  let  the  diameter  of  the  cylin¬ 
drical  me  afu  re  be  io  parrs  lefs  than  that  of  the  funnel  5  fo 
that  by  this  means  an  inch  of  water  in  the  meafure  may  be 
fcftimated  to  have  fallen  to  the  height  of  the  hundredth  part 
of  an  inch  in  the  funnel,  and  confequently,  on  the  reft  of  the 
earth  5  and  in  like  manner  for  decimal  parts  of  an  inch. 

At  the  end  of  every  month  and  year  let  the  mean  heights 
of  the  barometer  and  thermometer  in  each  be  fubjoined  5 
alfo  the  fum  of  all  the  heights  of  the  rain,  fallen  in  the: 
whole  month  or  year  :  The  laid  mean  height  will  be  ob¬ 
tained,  by  bringing  into  one  fum  all  the  obfervations  of  the: 
heights  of  the  barometer,  made  in  the  morning,  and  the  obfer— 
vations  of  the  thermometer  either  in  the  morning  or  the? 
gteateft  that  day  (which  happens  about  three  or  four  o’clock 
xo  the  afternoon)  and  dividing  that  fum  by  the  number  of 
days. 

All,  who  are  pleafed  to  make  the  abovementioned  obfer— 
vations,  cither  in  whole  or  in  part,  are  ddired  to  tranfmit 
copies  of  the  diaries,  continued  to  the  end  of  each  year,  to 
the  fecretaries  of  the  Royal  Society  $  to  the  end  they  may  be 
compared  with  the  diary,  made  at  London,  by  the  faid  So¬ 
ciety’s  order  $  and  it  is  propofed,  that  whatever  can  be  ga¬ 
thered  fr&m  comparing  thefe  diaries  together,  fhall  be  pub- 
lilhed  every  year  in  the  L  blhfopbkal  Tmnf actions. 
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An  Account  of  Stones  voided  per  anum  5  by  Mr.  Davii 
Martineau.  Phil.  Tranf.  N°  380.  p.  433. 

THE  Hones,  reprefented  by  Fig.  3,  4, 5  >6,  7.  Plate  X, 
were  voided  by  a  woman  by  the  anus>  on  the  2 5,  27 
and  28.  of  March  1723,  who  was  then,  according  to  compu¬ 
tation,  about  the  nth  or  12th  week  gone  with  child: 
March  23.  Mr.  Martineau  was  called  in  the  evening  to  this 
woman,  who  in  appearance  was  in  the  extremity  of  a  convul-; 
lion  fit,  attended  with  violent  vomitings,  after  which,  fhe 
complained  of  great  pain  in  her  back,  from  her  reins  down-; 
wards  to  the  anus $  upon  which  he  blooded  her,  order’d  fome, 
anti-emetics  and  left  her  :  She  continued  in  great  pain  all  the: 
day  3  on  the  24.  in  the  evening  her  fits  returned  again  witt  ^ 
double  force,  her  pains  alfo  increafing  like  labour  pains,  pm 
Mr.  Martineau  upon  farther  enquiry,  but  nothing  appeared 
more  than  ordinary :  The  extremity  of  pain  the  patient  wa¬ 
in  put  him  on  ufing  glyfters ;  but  none  could  be  thrown  up  ; 
upon  which  he  gave  her  a  gentle  draught,  which  fhe  obfervY 
Increafed  her  pain  with  a  ftrong  tenefmus ,  that  continued  nea 
three  hours-,  before  the  large  ft  ftone  Fig.  3.  appeared,  whicl 
flopped  at  the  upper  part  A  D,  but  was  quickly  removed  by 
prefling  the  lower  protuberance  C  3  upon  which,  with  a  plen; 
tiful  diicharge,  Hie  bad  eafe,  fiept  fome  hours,  waking  with 
a  defire  to  go  to  ftool,  and  with  it  fhe  voided  two  more,  re,, 
prefented  Fig.  4,  5  5  on  the  next  day  at  4  hours  interval  the 
other  2,  reprefented  Fig.  6t  7.  The  patient  recovered  per 
fe£lly,  and  on  the  24th  of  Auguft  was  delivered  of  a  living- 
female  child.  Upon  enquiry,  Mr.  Martineau  found,  fhe. 
had  been  frequently  troubled  for*  14  years,  with  pains  in  hei 
fide  and  ftOmach  without  vomitings.  1 

I  The  Jargenefs  of  the  ftones,  their  feat  and  fubftance,  i 
what  leemed  remarkable  to  Mr.  Martineau  5  they  were  al 
alike  in  colour  and  weight,  according  to  their  dimenfions. 
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In  the  laft  figure  i  reprefents  a  cruft  taken  off  the  ftone  at 
the  extremity  $  2  the  ftone  and  cruft  loft  like  a  chefnut  and 
refembling  wool  5  upon  cutting  into  the  ftone  at  3,  it  was 
found  hard. 

•*  *  ■  .  1,  ■ 

Of  the  Globules  in  the  Blood  and  Lees  of  Wine  5  by  M.  Lee- 
wenhoeck.  Phil.  Tranl,  N°  380.  P*  43^  ^fr&nflated 
from  the  Latin. 

BY  a  letter  from  Dr.  Jurin  to  M.  Lee%'enhoefky  it  appears 
that  the  former  found  his  obfervations  about  the  fize  of 
the  blood-globules  agreeing  with  thofe  made  by  the  latter  5 
and  moreover,  that  he  thought  this  difquifition  not  indifferent 
or  ufelefs  3  fince  it  was  not  impoffible,  but  that  fuch  an  ob- 
fervation  of  the  fize  of  the  blood-giobulcs  111  different  ani¬ 
mals,  together  with  their  imall  veffels,  might  fome  time  or 
other  lead  us  to  find  out  where  and  by  what  means  thefe  glo¬ 
bules  are  form'd,  and  hence  retain  a  determinate  tmcknels  in 
the  lame  animal :  Laft  of  all,  the  Dr.  fays,  that  this  well  de- 

ferved  farther  enquiry.  .  ,  -  , 

To  this  M.  Zeewenhoeck  objefls,  that  he  is  apt  to  think, 
we  Ih all  never  come  to  the  knowledge  how  thefe  globules 
are  coagulated  from  a  fluid  matter  into  other  globules  ot  4 

determinate  bignefs.  ,  .  r  . 

M.  Leewenhoeek  procured  wine  on  the  fret,  becaute  it  pro¬ 
duces  globules,  almoft  equal  to  thofe  of  the  bloon,  and 
which  we  call  the  lees  ;  and  tho*  he  viewed  this  wine  thro  a 
microfcope,  yet  he  obferved  nothing  other  than  a  vaft  number 
of  exceeding  fmall  air-globules,  rifing  up  to  the  fqrtace,  and 
carrying  along  with  them  thofe  globules,  called  the  lees  3  as 
foon  as  they  reached  the  furface  of  the  wine,  they  were  fe- 
parated  from  the  air-globules  and  fubfided,  without  being 
able  to  difcover,  how  the  globules,  we  call  the  lees,  were 
formed:  and  as  foon  as  thefe  globules  fubfided,  another 
air-globule  proceeded  from  each  of  them,  that  mounted  up 

again  to  the  furface.  ,  -  1 

M.  Leewenboeek  imagines,  that  that  coagulation 1  and  (ger¬ 
minate  fize  of  the  blood-globules  was  originally  .  ft 

one  globule  were  bigger  than  another,  the  conlequcnce 
would  be  an  irregular  circulation 5  becauie  he  had  ob  erved 
the  blood  flow  with  rapidity  thro’  various  blood-veffdsio 

fine,  as  only  to  admit  a  Angle  globule  to  pais  thro  them  a,  a 
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Of  the  Generation  of  Animals  and  of  the  'Palpitation  of  the  ■ 
Diaphragm  5  by  M.  Leewenhoeck.  Phih  Tranf.  N°  580. 
p.438.  Translated  from  the  Latin. 

DR.  Jur  in  in  a  letter  to  M. Leewenhoeck  acquainted  him, 
that  feme  anatomifts  attempted  to  write  a  new  fyftenf 
upon  his  notion  of  generation,  affirming,  that  the  ovum  is  the 
proper  nidus  in  which  the  animalculum  of  the  femen  mafeu - 
linum  is  lodged,  and  that  the  fame  ovum  being  thereby  im¬ 
pregnated,  is  afterwards  conveyed  thro5  the  tuba  Fallopian a 
from  the  ovarium  into  the  uterus . 

M.  Leibnitz  a  little  before  his  death,  wrote  a  letter  tor 


M  Leewenhoeck  from  Hanover ,  acquainting  him,  that  he  em¬ 
braced  his  opinion  on  generation/and  demonftrated  it  in  a 
book,  he  publifhed  $  blit  that  a  Gentleman  in  Italy  was 
about  publishing  fometbing  againft  this  fyftem  of  gene¬ 
ration  ^  and  that  another  in  Germany  told  him,  that  the 
whole  ovarium  was  found  in  the  tuba  Fallopiana  ;  and  that 
there  were  profeffors  in  Germany ,  who  denied  the  exiftence 
of  any  animalcula  in  the  femen  mafcnlinum . 

Yet  notwithstanding  all  the  contradictions  M.  Leewenhoeck 
had  already  or  would  hereafter  fuffer,  he  propofed  to  continue 
in  his  opinion  about  generation  $  becaufe,  he  found  animal - 
'Ciil'a  in  all  forte  of  feeds,  not  excepting  the  various  fpecies  of 
birds  and  fi/hes. 

Moreover,  we  find  in  all  the  feeds  of  trees  and  plants, 
^ven  the  fmaileft  (provided  they  are  not  impalpable)  that  the 
plant  is  formed,  and  which  he  formerly  compared  with  the 
animalcula  in  the  femen  majetdinum 3  and  the  mealy  matter 
in  feeds  is  defined  for  nourifhing  thele  little  plants  within 
them,  till  itfelf  throws  out  its  roots  and  can  he  nourifhed  from 
the  earth. 

?  ..  ..  tfHjjp 

M.  Leewenhoeck  could  not  conceive,  how  any  fhould  at¬ 
tempt  to  lay  down  and  pubii/h  fuch  idle  pofitions,  viz.  that 
the  anitpalcula  of  the  femen  mafeulinum ,  laid  in  the  uterus , 
or  tuba  fallopiana  fhould  afterwards  be  conveyed  thro*  dap 
tuba  Fallopiana  from  the  ovarium  into  the  uterus.  Thefe  po¬ 
sitions  are  lb  much  without  any  foundation,  as  to  deferve  no 
farther  anfwer. 


M.  Leewenhoeck  was  perfuaded  that  the  diaphragm  is  fb 
large  an  inilrument,  as  to  put  the  whole  abdomen  into  a  con- 
finual  motion,^  whereby  the  food  in  the  ilomach  and  inteftines 
is  comminuted  in  inch  a  manner,  as  to  be  reduced  into\a 

fluid 
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(uid  matted,  fit  t©  enter  thefe  fmall  blood -veflfels,  fo  nurae- 
ous  in  the  cavities  of  the  inteftines,  not  as  fame  would  per- 
uade  us,  thro’  the  orifices  3  but  as  M.  Leewenhoeck  thinks  thro’ 
he  fine  coats  of  tnefe  exceeding  fmall  blood -veflels. 

Now,  if  we  fuppofe,  that  an  artery  in  a  well  conftituted 
oody  has  3600  pulfations  in  an  hour,  and  that  four  pulfations 
ire  performed  in  the  time  of  one  refpiration,  there  will 
hence  be  computed  900  reipirations  every  hour,  and  fo  often 
will  the  ftomach  and  inteftines  be  compreffect 
M,  Leevoenhoeck  felt  feveral  flow  palpitations  in  his  dia¬ 
phragm  3  wherefore,  he  thought  of  a  glafs-tube,  he  had  in¬ 
vented,  to  convey  the  fpirits  of  a  certain  liquor  into  his 
breaft,  in  order  to  try,  whether  that  uncommon  motion  of 
the  diaphragm  could  be  removed. 

He  therefore  filled  the  tube  to  the  height  of  three  fingers 
with  fpirits  of  wine,  in  which  were  infufed  for  a  long  <ime 
the  following  aromatics, viz.  nutmeg,  mace,  a  little  clove, 
a  deal  of  cinnamon  and  fafFron  3  he  then  ftrongly  fuck’d  into 
his  lungs  the  air  that  paffed  thro’  the  fpirits  of  wine,  by 
which  means  he  expanded  his  diaphragm  (which  is  a  ftrong 
membrane)  pretty  much,  in  order  to  try,  whether  he  could 
thereby  lay  the  palpitation  or  uncommon  motion  of  the  dia¬ 
phragm  3  which  fucceeded  for  that  time  :  But  afterwards  it 
happened,  that  this  experiment  (tho1  he  had  drawn  in  the 
air  very  ftrongly)  did  not  anfwer  his  expectation. 

-  M.  Lee'ivenhoeck  rather  inclines  to  Dr,  farin' &  opinion,  viz. 
that  the  palpitation  of  the  diaphragm  is  better  grounded  than 
that  of  the  heart. 

ji  "Botanical  Defer  iption  of  the  Flower  and  Seed  Vcffds  of 
the  ‘Plants  called  Crocus  autumnalis  fativus,  that  produces 
the  true  Englifh  Saffron  of  the  Shops  3  by  Dr.  James. 
Douglas.  Phil.  Tranf.  N°  380.  p.  441. 

T-HE  flower  of  this  curious  plant  is  of  the  lilly  kind, 
monopetalous,  in  fun  dibuliformi  s,  without  any  calyx  or 
ferianthium  3  its  long  fiftulous  beginning  being  afterwards  ex¬ 
panded  into  fix  beautiful  oblong  fegments,  as  reprelented  at 

A  A  Fig.  8.  Plate  X.  , 

It  confifts  of  the  following  parts,  viz.  the  petalum ,  the 

famina ,  the  apices ,  the  ovarium,  and  the  ftylus,  with  its  ca- 

pillamenta  tubiformia.  .  ^  ca 

The  petalum  is  diftinguiflied  into  a  long,  hollow  or  nltd- 

lous  part,  which  lies  incloied  within  the  common  and  proper 

r  f  involucres 
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involucrct  of  the  plant,  arifing  from  the  top  of  the  ovaHum 
or  feed  veflel,  and  fix  fegments,  as  reprefented  at  a  a. 

While  this  narrow,  tubulous  part  runs  between  the  leaves 
and  integuments  that  furround  them,  it  is  of  a  white  colour  p 
but  as  foon  as  it  is  difengaged  from  thefe,  it  infenfibly  ac¬ 
quires  a  purple  colour,  which,  a  little  before  its  divifion,  as? 
it  begins  to  be  enlarged,  and  grow  more  open,  inclines  to  ai 
red. 

This  narrow  fiftulous  part  of  the  flower,  about  1  or  2  inches: 
above  the  theca  communis ,  forms  fix  foliaceous  fegments,  ort 
divides  into  fo  many  oblong,  purple  coloured  petala,  as  re¬ 
prefented  he. 

Three  of  thefe  flower -leaves  are  larger  than  the  others 
three  5  but  in  all  other  relpe&s  are  much  alike,  as  at  c  c  c. 

The  length  of  the  largeft  is  from  1  inch  -J,  to  two  inches  5 
the  breadth  feldom  above  f  an  inch  :  The  fhorter  leaves  are: 
from  1  inch,  to  1  inch  and  §  in  length  ;  their  breadth  being; 
ibmetbing  lei's  in  proportion. 

The  infide  of  each  pet  alum  is  of  a  violet-purple  colour,, 
vein’d  with  a  few  fmall  lines,  of  a  deeper  dye,  running* 
lengthways,  intermix’d  with  white  ;  or  the  whole  is  beauti¬ 
fully  checquered  with  blue  and  white  colours. 

The  outfide  is  of  a  lighter  blue,  with  feveral  whitifh  fi¬ 
lings  or  ridges ;  and  juft  at  the  bottom  of  the  leaf  it  is  of  a 
deeper  blue:  The  three  fmall  leaves  h  h  b,  are  much  of  the 
fame  colour,  only  the  purple  ieems  to  be  fomewhat  deeper. 

The  number  of  the  pet  ala  is  for  the  moft  part  6  :  Yet  in 
fome  flowers  we  may  obferve  7  or  8  ,  but  then  they  are  not 
fo  large,  as  when  they  are  fewer. 

In  each  flower  are  three  ftamina  or  chives,  d  d  dy  properly 
fo  called,  arifing  from  the  inner  furface  of  the  tubular  part 
of  the  flower,  juft  before  its  divifion  into  the  pet  ala ,  where 
they  make,  for  fome  fpace,  an  appparent  ridge  g  and  then 
they  ftand  upright,  oppofite  to  the  three  large  leaves;  they 
are  of  a  whitfth  colour,  inclining  to  a  light  purple,  being 
but  little  above  f  of  an  inch  in  length. 

In  thofe  plants  that  have  feven  or  more  petalay  the  number 
of  the  ftamina  is  like  wife  increafed  to  five  or  more. 

Each  of  thefe  ftamina  has  its  proper  apexy  eeey  which  is  a 
peculiar  oblong  fubftance,  ftanding  upright,  oppofite  to  the 
larger  flower-leaves,  of  a  yellow  colour,  fork’d,  at  the 
lower  end,  where  it  is  not  unlike  the  tongue  of  a  fmall  bird, 
fed  to  the  flame  n  y  here  like  wife  it  is  broadeil^  but  as  ft 

afeends 
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;s!cerids  it  becomes  narrower  and  its  upper  extremity  is  a  little 
'crooked,  or  turned  to  one  fide,  it  feldom  exceeds  \  an  inch  in 
1  length. 

It  appears  as  if  it  were  double  with  a  longitudinal  furrow  m 
the  middle,  in  which  hollow  the  ftamen  feems  to  be  faintly  con- 
tinued  for  fome  fpace. 

W  hen  the  plant  is  full  grown,  they  are  all  loaded  with  that 
kind  of  fmal)  dud,  call ed  farina  foscundans. 

The  ovarium ,  called  like  wile  the  vafculum  feminals  and 
fiftillum  by  fome,  as//,  is  a  particular  body,  which  ariles 
from  the  top  of  the  pedunculus  g ,  about  f  of  an  inch  long  or  a 
little  more,  of  a  deep  white  colour,  three  cornered  and  divided 
into  three  loculamenta  or  capfuls,  in  which  the  feeds  (which 
however  feldom  come  to  perfe&on  with  us)  are  form’d,  growing 
bigger  and  bigger,  after  the  flower  falls  off-  nay,  even  in  this 
blooming  ftate,  if  you  cut  this  veflel  a-crofs  the  middle,  you 
may  perceive  the  whitilh  rudiments  of  the  feeds. 

From  the  upper  part  or  ape x  of  the  ovarium  arifes  the  ftylus 
b,  a  long  flender  tube,  that  lies  inclofed  within  the  tubulous  or 
fidular  portion  of  the  flower,  being  there  of  a  whitilh  colour, 
but  changing  into  a  yellow  before  its  diviiion. 

This  ftylus  ordinarily  fplits  into  three  parts,  juft  oppofite  to 
the  top  of  the  f lamina ,  where  the  apices  take  their  rile  i  i  ir  and 
thus  far  it  Hands  upright  in  the  middle  of  the  (lamina  ?  for  the 
fake  of  which  only,  this  plant  is  cultivated,  and  being  pre¬ 
pared  (as  fhall  be  described  anon)  makes  the  true  laflfon  of  the 
fhops,  fo  frequently  ufed  in  phyfic. 

The  Dr.  calls  thefe  parts  of  the  ftylus ,  from  their  figure  and 
fhape,  capillamenta  tubiformia  or  appendices  fiyli  falptngoeides? 
in  as  much  as  they  exaflly  reprelent  a  trumpet,  and  are 
not  unlike  the  tuba  Fallopiana  in  women,  being  narrower  a£ 
their  origin  and  growing  gradually  larger  towards  the  other  ex¬ 
tremity  j  which,  like  the  common  trumpet,  is  open  and  ex¬ 
panded  5  and  like  the  tub ae  Fallopiana? »  is  jagged  or  fringed  at 
the  edge,  askkk:  It  may  likewile  be  very  properly  called 
crocus  officinarum,  becaufe  that  is  the  only  part  that  is  uieu  m 

the  fhops.  .  . 

They  are  of  a  yellow  colour,  jud  at  their  beginning,  conti¬ 
nued  from  the  upper  part  of  the  ftylus,  but  afterwards  they  are 
all  of  a  deep  red  colour,  only  their  jagged  extremities  are  ujpt 

with  a  white,  inclining  to  a  yellow.  %  , 

Thole  tuba?  or  capillamenta  are  from  1  to  1  men  a  net  3 

length. 
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The  fiylus  while  undivided,  is  ftrong  enough  to  fupport  it* 
lelf,  being  incloled  within  the  tubular  part  of  the  flower  ;  but 
the  capillamenta,  being  very  weak  and  (lender  at  their  beginning 
hang  down  between  the  pet  ala. 

Fig.  8.  Plate  X.  reprefents  a  root  of  the  faflfron  plant,  that 
has  two  Balks  incloled  in  one  common  vagina  ;  the  whole 
flower  with  the  (lamina  and  apices  in  one,  and  the  ftylus  only; 
in  the  other;  with  the  leaves,  pedunculi  and  ovarium  in  both,;, 
being  fairly  delineated  from  the  life;  A  A  the  flower  expanded 
into  fix  beautiful  fegments  ;  a  a  the  fiftulous  part  of  the  flower; 
b  c  the  fix  petala  ;  ccc  the  three  larger  pet  ala  ;  bbb  the  three; 
fmaller  ones ;  dd  the  three  Jiamina  or  chi  ves  ;  e  e  e  the  three 
apices ;  ff  the  vafculum  feminale ;  gg  the  pedunculi ;  hh  the 
fiylus ;  i i  i  the  three  capillamenta  tubiformia  ;  kkk  the  jaggedi 
extremity  of  the  capillamenta ;  B  B  the  root  ;  CC  the  grafly* 
leaves. 

An  Account  of  M.  Leewenhoeck’i  curious  Microfcopes,  pre- 

Jen  ted  to  the  Royal  Society;  by  Mr.  Foikes.  Phil.  Tranf. 

3SJ 0  380.  p.  446". 

IT  is  upwards  of  50  years,  fince  the  late  M.  Leewenhoeck  firlt: 

began  his  correfpondence  with  the  Royal  Society  ;  when  he; 
was  recommended  by  Dr.  Regnerus  ds  Graafi  as  a  perloni 
already  confiderable  by  his  microfcopical  diicoveries,  made  with  t 
glafles,  contrived  by  himl'elf,  and  excelling  even  thole  of  the  fa¬ 
mous  Eufiachio  i)iviniy  fo  much  talked  of  in  the  learned 
world  ;  and  as  he  had  ever  fince  that  time  applied  himfelf,  with 
the  greatefl  diligence  and  fucceis,  to  the  lame  fort  of  oblerva- 
tions,  no  doubt  can  be  made  of  the  excellency  of  thole  inltru- 
ments  he  had  lo  long  ufed,  lb  much  improved,  and  upon  the 
fulleft  experience  fo  often  commended  in  his  letters ;  a  great 
part  of  which,  at  his  deeeafe,  he  bequeathed  to  the  Royal  So* 
ciety . 

This  legacy  confifts  of  a  fmall  Indian  cabinet,  in  the 
drawers  of  which  are  13  little  boxes  or  cafes,  each  containing 
two  microfcopes,  handfomely  fitted  up  in  filver ;  all  which,  not 
only  the  glarfes,  but  alio  the  apparatus  for  managing  of  them, 
were  made  with  M.  Leewenhoeck'S  own  hands:  Befides  which, 
they  leem  to  have  been  put  'in  order  in  the  cabinet  by  himlelf, 
as  he  defigned  them  to  be  prefented  to  the  Royal  Society ,  each 
microfcope  having  bad  an  objeft  placed  before  it,  and  the  whole 
being  accompanied  with  a  regifter  of  thp  fame  in  his  own  hand 
writing $  as  being  defirous  the  Gentlemen  of  the  Society  ihould, 

without 
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without  trouble,  be  enabled  to  examine  many  of  thofe  obje£h£ 
on  which  he  had  made  the  mod  considerable  difcoveries,  and 
which  in  a  particular  manner  deferve  their  attention. 

The  13  cafes  abovementioned  are  numbered  from  15  to  27 
inclufive,  correfponding  to  which  is  the  regider  of  the  objeds, 
two  to  every  cafe,  as  follows. 

N°  15.  Globules  of  blood,  from  which  its  rednefs  proceeds. 

A  thin  dice  of  lime-tree  wood,  where  the  veffels,  con¬ 
veying  the  fap,  are  cut  tranfverfely. 

N°  16. 

•  •  The  eye  of  a  gnat. 

N°  17.  A  crooked  hair,  to  which  adheres  a  ring-worm,  with  a 
piece  of  the  cut  kid  a. 

A  fmall  hair  from  the  hand,  by  which  it  appears,  that 
thole  hairs  are  not  round. 

N°  18.  A  piece  of  the  cod-Hfh  (  cabeljaeuw  )  fhewing  how  the 
fibres  lie  oblique  to  the  membranes. 

An  embryo  of  cochineal  taken  from  the  egg,  in  which 
the  limbs  and  horns  are  plainly  to  be  feen. 
jp.  Small  pipes,  which  compote  the  tooth  of  an  elephant. 
Part  of  the  crydalline  humour  from  the  eye  of  a  whale* 
N 0  20.  A  thread  of  iheep’s  wool,  which  is  broken  and  leems 
to  confift  of  leveral  lefier  threads. 

The  inftrument,  whence  a  fpider  fpins  the  threads,  that 

compofe  his  web. 

K°  A  granade  or  fpark  made  in  finking  fire. 

The  veffels  in  a  leaf  of  tea.  • 

1NC  22.  The  animalcule  in  femine  mafculino  of  a  lamb,  taken 
from  the  teflide  July  24,  1702. 

Ap  iece  of  the  tongue  of  a  hog,  full  of  lharp  points. 
7SI0  23.  A  fibre  of  codfifh,  confiding  of  long  {lender  particles. 
Another  of  the  fame. 

2.4-  A  filament,  conveying  nourifhment  to  the  nutmeg,  cut 

tranfverfely.  _ 

Another  pj^ce  of  the  fame,  in  which  may  oe  feen  the 

figure  of  the  veffels. 

2.5.,  Part  of  the  abovementioned  bone  or  tootn,  coniming  or 
hollow  pipes. 

An  exceeding  thin  membrane,  which  covered  a  very 
fmall  mulcle, 

T  t 
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$1°  i6.  Veftels,  by  which  membranes  receive  nouri/hment  and 
increafe. 

A  bunch  of  hair  from  the  infed,  called  a  hair-worm*  s 
K°  27.  The  double  filk,  fpun  by  the  worm. 

The  eye  of  a  fly. 


It  were  endlefs  to  enter  into  any  particulars  of  what  is  to  be 
©bferved  in  any  of  thefe  objeds  or  give  any  account  of  M.  Leb 
wenhocck's  difcoveries  5  they  are  fo  numerous  as  to  make  up  a 
con fider able  part  of  the  lP hilofopMcal  JranfaBionsf  and  when: 
colleded  together  to  fill  four  pretty  large  volumes  in  quarto, 
which  have  been  publifhed  by  himlelf  at  feveral  times:  And; 
of  fuch  confequence,  as  to  have  opened  entirely  new  fcenes  in. 
forne  parts  of  Natural  Thilofophy ,  particularly,  that  famous* 
difcovery  of  the  animalcula  in  J mine  mafculino,  which  has 
given  a  perfedly  new  turn  to  the  theory  of  generation,  in  almoit 
all  the  authors  that  have  fince  wrote  upon  that  fubjed:. 

As  to  the  conflrudion  of  thefe  inftruments  ,  it  is  the  fame  in  1 
them  all,  and  th z  apparatus  is  very  Ample  and  convenient  * 
They  are  all  Angle  microicopes,  confining  each  of  a  very  fmaTl 
double  convex  glafs,  let  into  a  locket,  between  two  filver  plates, 
rivetted  together,  and  pierced  with  a  fmall  hole  5  the  objed  is 
placed  on  a  filver  point  or  needle,  which  by  means  of  /crews 
of  the  fame  metal,  provided  for  that  purpofe,  may  be  turned 
about,  raifed  or  depreffed,  and  brought  nearer,  or  put  farther 
from  the  glafs,  as  the  eye  of  the  obferver,  the  nature  of  the  ob- 
jed,  and  the  convenient  examination  of  its  feveral  parts  may 
require. 

M.  Lemenhoeck  fixed  his  objeds,  if  they  were  fdlid,  to  ibis 
filver  point,  with  glue ;  and  when  fluid,  or  of  fuch  a  nature* 
as  not  to  be  commodioufly  viewed,  unlefs  fpread  upon  glafs,  lie 
firfl  fitted  them  on  a  little  plate  of  talc,  or  exceeding  thin 
blown  glafs,  which  he  afterwards  glewed  to  the  needle,  in  the 
fame  manner  as  his  other  objeds;^ 

It  is  true,  the  obfervation  of  the  circulation  of  the  blood 
and  fome  others,  require  a  fomewhat  different  apparatus  j  and 
fuch  a  one  he  had,  to  which  he  occafionally  fixed  thefe  fame 
microicopes  :  But  as  it  makes  no  part  of  this  cabinet,  Mr.  FolkeSt 
only  takes  notice,  that  it  may  be  ieen  in  a  letter  to  the  Royal 
Society ,  dated  the  12.  of  January,  1689.  an^  publi/hed  in  his 
Arcana  nature  deteffa  N°  69.  and  this  may  ferve  to  /hew  the 
universal  ufe  of  thefe  microicopes,  and  (among  other  things) 

'  *  induced 
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induced  Mr,  Folkes  to  believe,  thele  were  the  kind  of  micro  - 
fcopes,  generally,  if  not  folely,  ufed  by  this  curious  Gentle¬ 
man  in  all  his  observations,  and  to  which  we  are  obliged  for  his 
fcnoft  lurprifing  difcoveries. 

Upon  the  late  Queen  Mary  s  viuting  M.  Leewenhoeck  at 
*Delfty  and  viewing  his  curiofities  with  great  latisfaClion,  he 
prelented  her  with  a  couple  of  his  microfcopes,  which,  as 
Mr.  Folkes  was  informed  by  one  who  had  them  a  considerable 
time  in  his  cuffody,  were  of  the  lame  fort  with  thele,  and  did 
no  ways  differ  from  any  of  the  13  cafes,  contained  in  the 

drawers  of  this  cabinet.  # 

The  glaffes  are  all  exceeding  clear,  and  Ihew  the  ohjecl  very 
bright  and  diftinCf,  which  mult  be  owing  to  the  great  care  this 
Gentleman  took,  in  the  choice  of  his  glafs,  his  exadneis  in 
giving  it  the  true  figure  3  and  afterwards,  among!!  leveral,  re¬ 
serving  only  fuch  for  his  own  ule,  as  he,  upon  trial,  found  to 
be  moft  excellent.  Their  powers  of  magnifying  are  different, 
as  different  forts  of  objects  may  require  3  and  as  on  the  one 
band,  being  ail  ground  glaffes,  none  of  them  are  fo  finally  and 
conlequenfly,  magnify  to  fo  great  a  degree,  as  fome  of  thole 
drops,  frequently  ufed  in  other  microfcopes  :  Yet  on  the  other 
hand,  the  diftinClnefs  of  thele  very  much  exceeds  what  Mr* 
Folkes  had  met  with  in  the  glaffes  of  that  fort  3  and  this  was 
what  M.  Leewenhoeek  ever  principally  propofed  to  himlelf,  re¬ 
jecting  all  thole  degrees  of  magnifying,  in  which  he  could  not 
lo  well  obtain  that  end  :  For,  he  informs  the  Royal  Society  in 
one  of  his  letters  to  them,  where  1 peaking  of  the  exceffive 
praife  forne  give  their  glaffes  upon  this  account,  that  tho  he  , 
had  had  upwards  of  40  years  glaffes  by  him  of  an  extract di- 
nary  fmallnefs,  he  had  made  but  very  little  ule  of,  them  3  as 
having  found,  in  a  long  courle  of  experience,  that  the  molt 
OOnfiderable  difcoveries  were  to  be  made  with  fuch  glaffes,  as 
magnifying  but  moderately,  exhibited  the  objeCl  with  the  molt 
perfeCf  brightnels  and  diftinClnefs. 

jk  But  however  excellent  thefe  glaffes  may  be  judged,  Is  1.  Lee* 
*Werihoeck's  difcoveries  are  not  entirely  to  be  attributed  to  their 
gpodnefs  only  3  his  own  great  judgment  and  experience  m  the 
manner  of  ufing  them  5  together  with  the  continual  application, 
and  indefatigable  induftry  with  which  he  often  and  long  viewed 
the  fame  lubjeCf,  and  that  under  paany  and  different  cireum- 
fiances,  cannot  but  have  enabled  him  to  form  better  judgments 
Of  the  nature  of  his  object,  and  fee  farther  into, their  conftjtu- 

Tt  i 


3  3^  M  E  M  O  I  R  S  of  the 

tron,  than  it  can  be  imagined  any  other  perfon  can  do,  that  nei¬ 
ther  had  the  experience,  nor  had  taken  the  pains  this  curious: 
author  had  fo  long  done. 

Nor  ought  we  to  forget  a  piece  of  fkill,  in  which  he  very 
particularly  excelled,  which  was  that  of  preparing  his  objects' 
in  the  bed  manner,  to  be  viewed  by  the  microfcope  5  and  of  this 
any  one  will  be  fatisfied,  who  (hall  apply  himfelf  to  the  exa¬ 
mination  of  iome  of  the  fame  obje&s,  as  do  dill  remain  before 
theie  glades  5  at  lead  Mr.  Folkes  found  fo  much  difficulty  ini 
this  particular,  as  to  obferve  a  very  fenfible  difference  between  1 
the  appearances  of  the  iame  objed,  when  applied  by  himfelf 
and  when  prepared  by  M.  Leewenfooecky  tho*  viewed  with 
glades  of  the  very  fame  goodnefs. 

Mr.  Folkes  the  ratherWifts  on  this,  as  it  may  be  a  caution,, 
not  rafhly  to  condemn  any  o(  M.  LeewenfooecF s  obfervations,, 
tho’  even  with  his  own  glades,  we  fliould  not  immediately  be 
able  to  verify  them  ourfelves.  We  mud  be  under  very  great 
disadvantages  for  want  of  the  experience  he  had  5  and  M.  Lee -■ 
wenhoeck  himfelf  has  put  us  in  mind  more  than  once,  that  Inch 
as  are  the  bed  Bulled  in  the  uie  of  magnifying  glades  may  be 
raided,  if  they  give  too  hidden  a  judgment  upon  what  they  fee,, 
or  till  they  have  been  a  du  red  from  repeated  experiments.  But: 
we  have  feen  fo  many  and  thofe  of  his  mod  iiirprifing  diico- 
veries  fo  perfeflly  confirmed,  by  great  numbers  of  the  mod 
curious  and  judicious  obiervers,  that  there  fu rely  can  be  no  rea- 
Ion  to  di draft  his  accuracy  in  thole  others,  which  have  not 
hitherto  been  fo  frequently  or  carefully  examined, 
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the  Bills  of  Mortality,  of  fever  al  cor [icier able  Towns 

zV  Europe,  from  Chnftmas  1715,  to  Chriftmas  1717, 
extratfed  from  the  A&a  Breflavienfia  3  by T))\  Sprengjellj 
Phil.  Tranf.  N°*38o.  p.  454- 


Buried 


. ‘Brefiaw  in  Silefiz. 


in  January 
' February 
W’March 
April 
May 
June 


Males 
Females 


Chriftened 


57  6 


Auguft 

September 

Obiober 

November 

i December ,  only  till 
the  24th,  > 


9i 
113 

136 

108  n5o 

127  Among  the  Buried  were.  - 
144  Married  men 
144  Married  women 
208  Widows  and  widowers 

128  Batchelors 
,  96  Maidens 

^13  Boys  Junder  ten 
and  girls  d  years  old, 

77 


148s 


Still-born^ 


2  25 
144 

5  57 
5o 

57 

419 

397 

37 

n 

1514 


r 

N  2?.  Here  in  the  fum  total  are  29  more  than  in  the 
number  of  the  buried  above,  by  reafon  of  feveral  Hill-born 
children  that  had  no  regular  burial,  and  fo  were  not  reckoned. 

In  the  imperial  town  Vienna  there  died. 

Young  people 
Old 


3179 
20  2  6 


Total 
Among  which  were, 


5205 


90  years  old  2 

Of  99 

pi  1 

100 

92  3 

IQ2 

93  1 

303 

94  •  2 

IO4 

25  2 

ixy 

95  3 

Born  and  chriftened 

4030  children. 

In  Drefden ,  Saxony,  died 

Chriftened 

1908 

1443 

1 

2 
1 

t 


In 


$34 


E  M  O  I  R  S  of  the 


.  ,  ’•  V  - 

In  Dantzick  .died 

Chnftened  <v  2I02 

In  Bfpe)  ieSy  or  Eperies,  alias  Upper  ies*  a  town  in  Upi 
Humary  died  T,~  ■  Cf£ 

Chnflened  \  f 

JVIofl  of  thefe  died  of  the  frnali-pox 

&ke  Bills  of  Mortality  from  Chriftmas  1717  to  Chriftrai 

i*7 1 8.  w  ; . 

2h'ejlaw.. 

Chriflened 


Bilk 


Buried, 

From  the  2  5th  o(2)e&< 
to  the  31ft. 

January 

February 

March 


Males 

ax  Females 


129 
x  i% 
108 


1  Hi 

55 
5  5 


11 5 


:sW  _> 


May 
jfttne 

Mugnft 


. * 


h’r  f- 


Among  the  dead  were. 
88  Married  men  ^3 


7  9 


\xr  v  ® 

Women  14 


" '  V 


November 

December* 


86  Widows  and  widowers  12 

1 18  Batchelors 

98  Virgins  $ 

119  Children  to  lot  Boys  .  *8 

loo  years  of  age,  £  Girls  28 

the  24th,  81  stjnborn  S' Boys  4 


Total 


12  j  5 


c  Girls 

-  • 


In  Vienna  died  Men 

Boys 


*43* 

1844 


•  -'■*  'v  ’^5 

Women 

Girls 


125 


1129 

1705 


-  -'t  *-•  1 1 


In  all  61 10 


~  .  YV\ 

..  -  .  '<  \  it- 


<t> 


“  '  ..  .*  .  _ 

Among  which  were  froze  to  Trod  to  death  by  horfes 


death  in  the  flrect 
Murder’d 

Kill’d  by  a  waggon 


2  Drowned  t 

2  Beat  to  death 
2  Smother’d  in  a  houfe  o 


IB! 


By  falls  From  houfes,  &c.  31  office 

Kill’d  with  iwordsj  knives,  Cut  their  throats 


and  fibres, 


9  Kill’d  by  the  fall  of  houfes 


}  taxing  wrong  piiyncfc 

1 

i;  1  u  u  -  id  ?• 

V  4 ' 

if  t 

hanua  ■  t 

Amor 


In  Ratiibon  died  of  the  Lutherans  235  perfons ;  amongfl 
lich  were  115  children,  15  young  men,  and  i£  young 

i&bmen.  , 

■,  ■  ^  _> 

The  following  lift  exhibits  an  account  of  feveral  cities  m 

Saxony .  < 


Vv 


t; 


Among  the  dead  were  found 
£  Perfons  of  96  years  old, 
1  9* 

93 

94 
9  5 

96 

97  ; 
s>8 

99 
105 
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Chriftened 


42 


Males 
Females 


2.185 


IO 

Total 


4242 


>12) 


Among  which  wore 
pair  of  twins,  and  once  Ler- 
gemini . 

iiiK 


3f 


Chriftened 


>£3 


iftfe  « 


■  V  •  '■ 


Wt 


#39J 


“  ■  In  Drefden 

‘ 

o*  Leipzkk 

Qt  Morgan 
W-  Frey  berg 
-  4  Stollberg 
T  Pulfnitz 
Konigsbftuck 

7ZElfi™ 

Bautzen 
Annaberg 
x  ■  Chemnitz 
Ofchatz 
Altenburg 
Eulenberg 
Fima 
Marienber 
Georgenftad  182 
Hart  a ,  near  Wald¬ 
heim  4oj 


4 

1 

1q 

4 


.  >  *.  ;  f 


i578 
2  86 
861 
136 

340 

88 

73 

67 

*3 

207 
146 

I73 

103 

1 41 

96 
338 

95 


^  9 

Baftards. 

99 

16 

68 

9 

*3 


. 


5 

19 

4 

3 


|  ran 
Buried  married. 


1412 

317 

953 

148 

373 

1 12 

75 
95 
45 
135 
1 12 
166 
82 


Soi 

61 


5 

2 


3 


248 

86 


133 

194 

191 


20 


3°3 

54 

104 

27 

39 

16 

1 1 

55 

37 

38 
20 

57 

41 

43 

18 

36 


Commvh- 

ni  cants. 


13536 


79*7 

24098 

73*4 

438r 

335* 

3021 

14520 


I009C> 

5 1 69 

12901 

6194 

9164 

59°3 

35So 


29  f  3291 


A  lift  for  a  whole  century,  from  1617  to  1717  indct- 
live,  giving  an  account  of  the  numbers  of  people  married, 
chriftened,  bufied  and  number  of  communicants  m  the 


,  snoua 


electoral 


^36  MEMOIRS  of  tie 

el  choral  city  of  Frey her g,  near  the  banks  of  /he  Molde  i 
Saxony  >  Lat.  51.  Long.  3  2®  43' about  8  miles  S.W.  from  £ )refden 


Numb. 

Fj/V  married 

Chrijtened. 

Bafiards. 

Buried 

L9mmu.n1-> 

Tears 

cants . 

1617 

89 

539 

4 

430 

10530 

l8 

122 

423 

10 

384 

9631 

19 

124 

49  f 

13 

371 

9789 

20 

97 

428 

10 

45i 

IOO93 

21 

106 

430 

6 

507 

9676 

22 

no 

380 

7 

5i7 

9536 

23 

100 

357 

8 

589 

9206 

24 

96 

383 

4 

4i7 

9599 

■25 

98 

375 

7 

454 

IOO58 

26 

78 

3Sl 

6 

549 

I  I642 

27 

108 

372 

7 

331 

I  1027 

28 

82 

37i 

4  . 

318 

I0745 

29 

87 

412 

19 

536 

H53* 

30 

80  1 

330 

7 

I  I  14 

IIl80 

163  I 

135 

353 

4 

284 

10524 

32 

88 

42y 

5 

1343 

I  132^ 

33 

174 

163 

4 

8  79 

9131 

34 

170 

375  • 

1 

*7S 

7447 

35 

87 

285 

9 

231 

7323 

0  5 
3^ 

61 

299 

1 1 

l8  I 

7S9° 

0  / 

38 

68 

386 

3 

383 

7723 

S3 

262 

9 

I  I 

7682 

39 

45 

292 

4 

3f4 

9609 

40 

65 

268 

6 

1 73| 

7594 

1 64 1 

61 

226 

2 

ft  3 

7562 

43 

4.8 

3°9 

4 

193 

8l28 

43 

60 

383 

7 

340 

7770 

44 

45 

6) 

62 

231 

I96 

7 

5 

■  15-6 

163 

76  99 
7050 

46 

51 

230 

6 

187 

7263 

47 

S9 

201 

2 

I  56 

7173 

48 

59 

197 

1 

I82 

7698 

49 

44 

22  2 

5 

201 

7739 

5ci 

65 

199 

1 

X62 

7(>39 
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fiiimb. 

Fair  married 

Chriftened. 

Baftards . 

Burled. 

Commk ■» 

Tear's. 

nicantt 

1651 

65 

1232 

I 

w 

C\ 

oc 

8148- 

. 

.  5? 

.  50  . 

|l90 

2 

202 

7948 

53 

62 

208 

2 

215 

8342 

54. 

62 

T 

234 

3 

21  I 

8648 

55 

r  73 

202 

1 

I94 

6351 

■  56 

.  60 

237 

5 

I5I 

8493 

57, 

58 

230 

174 

8730 

58 

61 

198 

4 

184 

8561 

59- 

57 

251 

3 

177 

8431 

6c 

r:  66 

230 

|  2  4° 

8856 

1661 

i  47 

225 

3 

217 

8962 

62 

,  53 

203 

2 

206 

9423 

63 

47 

206 

2 

247 

9264 

64' 

'  48 

219 

2 

179 

9279 

65 

61 

213 

207 

9406 

66 

65 

2  1,8 

4 

2l6 

997 9 

6y 

79 

223 

306 

9448 

68 

63 

228 

5 

232 

9588 

69 

55 

232 

i  *■* 

204 

957 2 

7° 

70 

2  38 

1 

4 

20  6 

9564 

167  I 

65 

237 

■  ^ 

2 

29 1 

IOOBO 

72 

64 

207 

2 

286 

922I 

73 

69 

234 

j 

215 

99 12 

74 

55 

228 

204 

6678 

/ 

75 

60 

233 

1 

246 

19093 

76 

58 

226 

1 

277 

995 <5 

7,7 

80 

240 

3 

296 

10462 

78 

:  70 

256 

4 

302 

10422 

79 

91 

225 

4 

254 

i°356 

•80 

63 

292 

‘  4 

267 

II349 

*  JT 

Vo  L.  VII.  9.  U  U  1681 


-iSVittttf  : 

,r 


M  E  M  Q  I  R  S  of  the 


iJOT 

2 


o 

a 


iurf: 

o\f4: 


4 

5 

6 

*-> 

/ 

8 

■;  9: 

2  0 


81 

88 

i 

95 

88 

r 

Sj 

82 

83 

71 

83 


<r’\- 


s'.  11 5 

1  /-v 

■d  V  ) 

|  ■  3 

it  r-  v  **  1*' 

-v 

Numb. 

Yttrf. 

fair  married 

Clmjtened.  1 

-*  -J  ’  v* 

Bajiards. 

Buried 

Communi- 

tanti. 

168.1 

87 

285 

5 

218 

1 1 043 

82 

5:  ^9 

282 

7 

253 

IO894 

^3 

77 

315 

8 

333 

I IO54 

84 

r  78 

334 

6 

3*4 

I0623 

85 

73 

249 

4 

25i 

I IO7O 

86 

73 

282 

5 

24? 

II488 

87 

80 

327 

6 

292 

1 1542 

88 

88 

308 

1 1 

234 

1 1399 

89 

59 

2  76 

4 

3°  1 

1J:39? 

QO 

r 

72 

29O 

5 

310 

II38a^rfl 

1691 

72 

269 

6 

«•..  ■■■;  > 

289 

.  g 

“72 4  i^ 

92 

58 

284 

7 

296 

nm . 

93 

72 

316 

IO 

253 

1 1597 

94 

65 

236 

7 

'355 

I2533 

95 

57 

239 

6 

539 

131916)0^ 

06 

85 

277 

10 

290 

14900 

97 

7,6 

2l6 

4 

180. 

I5619  3W 

98 

99 

73 

274 

7 

218 

15677 

64 

2  64 

5 

258 

16155 

1700 

74 

251 

7 

3 10 

18^69 

272 

271 

3*9 

2  a  5 

332 

310 

310 

302 

3i3 


10 
2 
6 

1 1 

12 
10 
18 

*7 

1  o 

15 


188 

239 

241 

2  73 
357 
245 
378 

288 

3^5 

283 


20383 

20494 


on 


o  :  ;• 

10& 


21 

21^38 

^1708 

21699 

9flj 


Nu  min 


,  -i  " 


ovai  Society. 
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Numb. 

Pairmarried\ChriJiencd. 

Bafiards. 

Buried. 

Commit  ni - 

Tears. 

I  711 

•  %  ■  ?  .1 

Si 

327 

8 

3  11 

eantr. 

22334 

1 2 

82 

3 10 

9 

3*5 

2  78  37 

-  u 

.  *7 

308 

9 

340 

23627 

14 

70 

349 

6 

237 

2347o 

15 

82 

323 

8 

283 

23273 

16 

105 

3l7 

361 

2337i 

-  *7 

79 

; 

:  373 

13 

325 

i  1 

23904 

Total  7546 

2885I 

582 

30295 

1211761 

VC 


1111  1  -■  .  0 

7-  -  :!  ’  6.  4  . 

*2-  >  |  L  j  ?  .*  r  A 

11  15  IU  Ut  V  VI,  AM  IMV  jfWAAAU  J.  W  J.  )  ,  A.  O'  ,  -i  /  , 

52,  $3,  the  plague  raged  very  much  3  as  alfo  that  in  1530 
there  died  meerly  of  the  plague  764,  and  in  1680,  103: 
Beftdes  that,  amongft  the  chriftened  in  1713,  a  girl  was 
baptiz’d,  who  was  born  and  bred  in  I'urky ,  but  from  Chrif- 
tian  parents. 

But  in  general  it  may  be  obferv’d,  that  this  place  was  more 
populous  before  the  war  than  it  is  at  prefent  5  tho’  in  this 
century  it  cannot  but  very  much  recover  and  increafe. 

A  lift  receiv’d  from  Berlin,  giving  an  account  of  all  that 
were  born,  married  and  buried  in  'Prufjia  in  four  years. 


f 

l-Bivv 

o  '"’  0 
i  9  c  ’v 


XX-ofi 

In  the  kingdom 
of Pruffia— 

v  \ 

ivVC  I  ;  vv 


Tear. 

■  .  7  7 

Born. 

Pair 

Buried, . 

■h\  £  l 

married 

i “  V 

1715 — - 

-*  19606— 

45  7 1  ‘ 

i - -  1200D 

i6i~ 

-  20669— 

453° 

12155 

17— 

-  21443 

— •  4743' 

-  I23OI 

■18- 

Sum* 


20994 


4.287 - 1 1047 


82712 -  18331 - 47503 


^  O 

\ 


The* following  lift  contains  the  number  of  all  that  were 
born,  married,  and  buried  in  the  reft  of  the  King  ct  ‘Prujfia  $ 
dominions  in  Germany,  &c.  for  four  yerrs. 


c  4 

’  ' 

■ppdlS 


Tear. 


6  o  i\ 


’A  C  r* 

<  ^  £ 


1715- 

16- 


In  the  eleftorate  of  Bran¬ 
denburg. 

-  ,>y. 

*  ,  i  i,  t  dV 


17- 

18- 


Born • 

14820- 

■575*- 

I6636- 

1 73 1 9" 


Pair 

married. 

-  4368-- 

-  4995- 

-  4559- 

-  4657- 


Buried. 

•  11663 

■  13*49 

•  10805 

•  12891 


Sum  — 
U  u 


-64333 - 18559 - 435 


08 


z 


34° 


MEMOIRS^/  the 


In  the  Newmarck. 


In  the  dutchy  of 

Magdeburg. 


Tear, 

171$- 

16- 

17- 

18- 

Sum — 


1715- 

16- 

J7- 

18- 


Born 

54S7- 

4973- 

7052- 

6684- 


24196- 

7*85- 

722c- 

8746- 

8325- 


Pair 

married 

-  1683- 

-  1010- 

-  185.0- 

-  1882- 


7425" 

2064- 

2186- 

2306- 

I934“ 


The  dutchy  of 

Cleve . 


Sum — - 

3 14^1- — — 

1 

Q 

00 

I 

171?— 

-  6772 — - 

—  1964-- — *- 

i6_ 

-  73 1 3 — 

—  200  I- - 

l7 

-  7582 — 

2041  ~rr? 

18 — - 

-  7542— 

-  1891™ 

Sum - 

•  29209 - 

-  7907 — 

The  dutchy  of 

Tome  rani  a. 


The  principality 
of  Halter  fad* 


The  county  of 
He  ten  ft  elm. 


i;i5‘ - ‘  7243—  2190' 

- -  7386- — —  2407- 

17" - *  8196—  2108. 

18—  7896——  2138. 


Sum — 

—  30721— 

"  sg43 

1715- 

—  2371 — 

—  7 10—. 

16— 

2567 — 

-  759 — 

17— 

2759 — 

-  764 - 

18— 

—  2527-— 

-  715 - 

Sum1 — - 

■“*  10224— 

-  2948* - 

1715  — 

— *  528 - 

-  164 — — 

16 — - 

639 

-  155  — 

17— 

—  644“ 

148“ - - 

18 — 

(5 1 2— 

*  158— — 

$umr—  2423— 625 
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«  .  *. ..  ’ 


The  principality 

of  Minden * 


The  city  of 

Meurs. 


Tear . 

1715. 

16 

17* 

18- 

,Sum 


IZI& 

16* 

*7- 

i8- 


Sum* 


■  171 1- 

■  1788- 

I99I 

•1832- 


7322' 


406- 

439' 

454- 

470- 


-  >769- 


Pair 
married . 

—579— 

—  564- 

— 542— 
—552— 


•2237. 


— 161- 
—  1 66- 
■—170- 


=648. 


-I 


•635^ 


7  33* 


In  G  elder  tip 


1715* 
1 6- 

*7- 

18- 

Sum - 


■1990- 

-2053- 


'4°4T 


-497- 

-4^9- 


-986 


-106& 


»1  -  re- 


The  county  of 

Raven  sberg 


*7*5- 

16- 

17- 

J8- 

Sum* 


•2188- 

-2410- 

2312- 

-2344- 


•9254 


-679. 
-716- 
-672- 
•641  - 


•2708 — - 


7 


•195-f 


The  county  of 
leckknberg. 


16— 

I7*~ 

18— 


Sum- 


342* 

5)  3 

505- 

5°7- 


•1907. 


'*53* 

163- 

■186. 

135- 


>3  7- 


‘  5«3s 
*  543 
’  37^ 


1813 


The  county  of 
Lingen . 


17^- 

16- 

*7' 

18- 

■$\un- 


628- 

699- 

697- 

706- 


2730- 


■21 J- 
•-154- 

-248- 
-221  - 


-£36- 


63  g 

4 49* 

840 


2411 
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Tear.  Borit.  Pair  Buriej. 

married. 


In  Laueriburg  and 
Ztutow. 


- -  585- - 14+— —  362 

16  - —  <5  87 - - 169 - - -  426 

17  -  586 - - 1 1 8 — — —  3 66 

jg — i —  554 - 153— —  321 


Sum - 231*2— —584 - 1469 


In  the  French 
colonies* 


1714 

16 

t? 

iS 


607 

603 


1 81 — 5% 

1 36—^ — -  6391 


Sum - >i2io - 317  ■  . . 1205, 


The  fum  total  of  all  that  were  borii  7  ,  c 

in  four  years.  53°*°4 

of  all  that  were  married  81881  pairl 
of  all  that  were  buried  21 7941 
More  born  than  buried  in  number  88105 


Hereitisalfo  to  be  obferv’d,  that  in  the  year  1718,  there 
died  84  perfons  upwards  of  pi  years  of  age,  and  32  upwards 
of  100,  and  one  in  the  116th  year  of  his  age ;  Befides,  in  that 
very  yearjhere  are  reckoned  2088  baftards* 


A  particular  lift,  (receiv’d  from  the  chancery  of  Konings^ 
berg  )  of  all  that  died  in  the  year  1718,  in  the  feveral  borough 
towns  in  the  kingdom  0 iFruffia. 


In  the  borough  of  Died 

Brandenburg  581 

Schacken  545 

Filhaulea  512 

Taxium  456 

Balga  392 

PreufsEylau  319 

Bartenltein  167 

Barthen  185 

Ofterode  and  Hohen- 
flein  277 

Seheften  159 


In  the  borough  of  Died  ' 
Neudenberg  and  Sal- 


dau 

-  - :1  330 

Lyck 

;P  '#41 

Qletzko 

.liVflfgg 

Angerburg 

Rhein 

10  7 1 

Orfelsburg 

■  mo  i 

Johan  nisburg 

V1  141 

liOtzen 

J>7 

Neuhaufen 

I48  * 

Labia  u 

249  t 

hi  t  n  5  '  1 1  1  a  v  , 

Royal 


In  the  borough  of 

tDied 

r  Raftenburg 

275 

Preufs  Holland 

26 4 

Marungen  and 

Lieb- 

ftadt 

20^> 

Marienwerder  and  Rie- 

fenburg 

393 

Preufs  Marck 

312 

Tilfit 

529 

Ragnit 

|nfterburg  ? 

-  *  •  •  X.-4  .  V—  ~  -T 

Georgenburg  > 
Salau  % 

808 

ociety.  343 

In  the  borough  of  (JJied 

Mummel  5  $6 

Schonberg  iz6 

Gerdauen  tftfdNorden- 
burg  269 

Gilgenburg  109 

Teutfch  Eylau  41 

NeuhafF  1^ 

In  the  three  cities  of 
Koningsberg  1755 


Sum  15077 


In  all  thefe  ^boye -mentioned  places  were  chriftened  20994 

Pair  married  4287 


Chriftened. 
14  70 

*73 


Married. 
44 6  pair 


In  ‘p&ntzick  in  Died. 

the  year  1718.  1579 

In  Emeries  123 

tytptji  \Bt  \  k  §dt'  nt  3.fedi  oi  0  • .11 

In  the  royaj  hofpital  at  Lisbon  out  of  1251  foundlings, 
^maintained  by  the  King,  there  died  469,  remained  782. 


;  *-■  *=*  \ 


Experiments  concerning  the  ^Degrees  of  Heat  of  boiling 
Liquors  5  by  M,  Fahrenheit.  Phil.  Tranf  N°  381.  p.  1. 
Tranflated  from  the  Latin. 

Fzhrenpeit,  finding  in  the  Hiftory  of  the  Royal  Aca- 
XVI.*  demy  of  Sciences,  that  the  celebrated  M.  Amontons  had. 
By  means  of  a  thermometer  of  his  own  invention,  difsover’d, 
that  water. boils  with  ar£xt  degree  of  heat,  was  very  defirous 
of  making  fuch  another  thermometer,  in  order  to  view  with 
his  own  eyes  this  beautiful  phenomenon  of  nature,  and  be 
convinced  of  the  truth  of  the  experiment. 

7  M.  Fahrenheit  recollefled  what  that  lagacious  enquirer  into 
pature,  had  writ  about  the  manner  of  rectifying  barometers  3 
for,  M.  Amontons  had  obierv’d,  that  the  height  of  the  column 
of  mercury  is  fomewhat,  nay,  fenfibly  affected  by  the  diffe¬ 
rent  temperament  of  the  mercury :  From  this  M.  Fahrenheit ‘ 
g  imagined,  that  perhaps,  a  thermometer  might  be  made  of 
mercury,  whofe  ftruffure  would  not  be  fo  difficult,  and  yet 
by  it  he  might  difeover  the  experiment  he  fo  much  defir’d* 

Havifig 
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Having  made  fuch  a  thermometer  ( tho’  Bill  impetfefl  irt 
ieveral  refpeffs )  the  event  anfwer’d his  expe&ation  to  hh  no 
imall  fatisfa&ion.''  •  L  ’ 

The  ififue  of  the  experiments  is  exhibited  in  the  following 
table,  the  firft  column  fhews  the  feveral  liquors  that  \yere 
made  ufe  of,  the  fecond  their  refpedlive  fpecific  gravities;  the 
third  the  degree  of  heat  each  liquor  acquir’d  by  boiling. 


Liquors, 

Spirits  of  wine 
Rain  water 
Spirit  of  nitre 
JLixiviim  of pot-afh 
Oil  of  vitriol 


The  fpecific  gravity 
of  liquors  heated  to 
48  degrees. 

8260 

10000 

35 
15^34 
18775 


.  ,«>* 

The  degrees  of 
heat  acquir’d  by 
boiling. 

212 

242  .  „  ^ 

240 

546 


M.  Fahrenheit  thought  it  neceffary  to  add  the  fpecific  gra* 
vity  of  each  liquor,  that  if  the  experiments,  either  already 
made,  or  hereafter  to  be  made  by  others,  fhould  happen  to 
■differ  from  tne  above-mentioned,  it  might  be  known  whether 
the  difference  were  owing  to  the  variation  of  the  fpecific 
gravity,  or  to  other  caufes :  Moreover,  the  experiments  were 
m<H;e  at  different  times,  and  hence  likewife  the  liquors  were 
altedfed  with  various  degrees  of  heat  ;  but  becaufe  their 
gravity  is  varioufly  and  unequally  difturbed,  he  reduced  it  to 
48  degrees,  which  in  his  thermometer  is  the  mean  between 
tne  mofl  intenfe  artificial  cold,  made  by  the  commixture 
of  water,  ice,  fal-armoniac,  or  even  fea-falt,  and  the  degree 
or  heat  of  the  blood  of  a  healthful  perfon. 

It  is  true,  volatile  oils  begin  to  boil  with  any  degree  of  heat  5 
but  their  heat  continually  increafes  by  boiling;  the  reafon 
pf  which  may,  probably,  be  this,  viz.  that  the  more  volatile 
particles  fly  off,  while  the  refinousones,  that  have  a  greater 
attraction,  remain  behind.  0 

But  fix’d  oils  require  fo  great  a  degree  of  heat,  that  the 
mercury  in  the  thermometer  begins  to  boil  at  the  fame  time 
uni*  tnem,  and  hence  their  degree  of  heat  can  fcaree  be  found 
witii  certainty  in  the  manner  above-mentioned. 

Excepting  fpirits  of  wine  and  water,  probably,  the  degrees 
ot  heat  in  the  other  liquors,  above-mentioned,  may  likewife 
vary;  efpecially,.  if  they  be  taken  in  larger' quantities,  and 
bou  tome  time.  0  J  Obfer - 
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Obferv  at  tons  made  in  1723,  on  the  Barometer,  Thermometer 


I 


and  Hygrometer,  &c.  by  M.  Nicolaus  Cruquius.  Phil.  Tranfi 
N°  381.  p-  4-  an  fated  from  the  Latin. 

N  1723  M .Cruquius  made  the  following  accurate  obferva- 
tions  at  Leyden ,  ‘Delft  and  Rheinburg ,  00  the  mean  height 
of  the  barometer  and  thermometer,  as  alio  on  the  mean  varia¬ 
tion  of  the  hygrometer ;  the  quantity  of  rain,  dew,  fhow,  haif 
as  alio  the  quantity  of  water  exhaled  -7  and  the  height  of  the 
Water  in  a  well,  out  of  which  none  had  been  drawn  for  a  whole- 
year  3  and  on  the  monthly  variation  of  a  pocket-watch. 


Barometer 


,Here  M.  Cruquius  fup- 
po fes  the  weight  of  the 
atmofphere  incumbent 
bn  the  plan©  of  a 
Rheinland  fquare  foot; 
the  weight  of  which 
atmofphere  is  equal  to 
1  q^jAmfterdajn  pounds, 
when  the  height  of! 
the  tnercliry  in  the  ba¬ 
rometer  is  27  inches  7 
lines;  and  2094  Am- 
ftefdam  pounds,  when 
the  height  of  the  mer¬ 
cury  is  29  inches  8 
lines.'  This  was  ob- 
ferved  to  be  the 
greateft  and  leaft  de¬ 
gree  of  height  of  the 
mercury  in  the  baro¬ 
meter  for  '  fdveral 


Thermometer 


Here  he  deter¬ 
mined  the  heat 
of  the  atmof¬ 
phere  in  the 
place  of  obfer- 
vation  from  the 
rarefaction  of 
the  air,  fo  that 
die  greateft  de¬ 
gree  of  cold 
was  obferved, 
at  looodegrees^ 
pure  water 
( froze  at  1070 
degrees;  and 
boiled  y,t  1510. 


Hygrometer 


years. 

January  - 
February 
March  - 
April  — 

May  - 

June  — - 

July  - 

Aug  i' ft  — 
September 
October  — 
Mov  ember 
December 


pds. 

1 20$  1 
46 
•  35 
4$ 
57 

53 

2044; 

46 

54 

55 
53 
35 


dgr. 

1076 

85 

102 

109 

126 

140 
1129 

141 
132 
121 
104 

.  96 


Here  he  meafur’d 
the  quantity  of 
water  in  the  at- 
nlofphere  in  the 
'place  ot  obferva- 
tion  according  to 
the  increaie  or 
decreafe  of  the 
weight  of  a  fponge 
hung  Horn  a  ba¬ 
lance  after  iirft 
moiftening  it  in  a 
folution  ot  lal  ar~ 
moniae. 


The  quantify  of 
water  exhaled  at' 
Rheinburg  into  the 
open  air  in  each 
month  through¬ 
out  the  year  1723; 


Sum  575 

1 2 - - 

Mean  weight  2048 


•tf- 


1361 


1 1 1 3 


weight 

81 

-  80 

-  80 

-  .  60 

57 

57 

-  58 

-  60 

6r 

-  7 1 

*  77 

79 


lin. 

•  7 

.  14 

-  36 

-  58 

•  57 

•  37 

•  39 

•  ^4 

•  15 
i$! 

■  12 


821 


47 


44/ 


68,  28  inches  11  lines 
i  the  whole  year. 
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'l  he 
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The  height  of  rain,  dew, 
(now  and  hail  5  particular 
care  being  taken  that  not 
the  leaft  quantity  was  loft 
by  exhalation  or  any  other 
way. 


The 


of  the 


At  "Delft 
l  in.  decim . 
—  17  .9 


25.1 

18.8 


5-5 

4.2 

3*2 
$8.6 
4  1.9 
15. 1 

8.2 
$0.7 
30.6 


At  Rhe  inburg 
lin .  decim. 

—  2 1.2 


height 
water 
in  a  well, 
meafur  dfrom 
its  brink  to 
the  furface  of 
the  water  at 
the  end  of 
each  month ; 
from  which 
no  water  was 
drawn  all  the 
time  of  the 
obfervation. 
feet  inch. 


The  variation  of  arr 
accurate  pocket- 
watch  5  /hewing  how* 
many  minutes  it  goes 
too  fall  or  too  flow 
every  month  5  -j-  de-: 
noting  the  increak 
and^  ™  the  decreak 
of  its  motion. 


23.8 


28. 

7*5 

2.7 

4-8 

28 

40.2 

14.8 


1 1.3 


239.8 


29.7 

40. 


25.2 


At  Delft  20  inches  and  at 
Rheinburg  21  inches  for 
the  whole  vear. 


5 

4 

5 

6 

8 

9 

9 

9 

9 

9 

9 


4 

11 

7 

10 

1 

3 

7 

7 
9 

8 


n 

0 


96  : 


mean  height 
8  foot. 


minutes. 


151  jm. 


1  Febr. 
A-  168  Mar. 
f-  1 20  Jlpril 
4-123  May 
2-130  rfune 
~  90  'July 


133  Aug. 


24  Sept. 

1 9  OMob.  | 


2dtf  .No*/. 
252  Dec . 


k866,&4_4oI 


or 


T*  ^35 


20'  too  faff  every 
month. 


•*>•**$ 

VI'4 
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ji  Dropfy  in  the  left  Ovarium  of  a  Woman,  58  Tears  of  Aget , 
cured  by  a  large  tncifim  made  in  the  fide  of  the  Abdomen  5 
by  2)r.  Robert  Houfton.  Phil,  Tranf.  N°  381,  p.  8 

xr gar et  Millar  In  her  Jaft  Iving-in,  at  45  years  of  age, 
having  the  burden  violently  pul-led  away,  was  fo  fenffbly 
affixed  with  a  pain,  which  then  feiled  her  left  fide,  between  the 
navel  and  groin,  that  ever  after  ihe  had  fcarce  been  free  from 
it  *,  but  had  it  more  or  Iefs  for  13  years  together,  $  for  two  years 
before  the  Dr.  had  feen  her,  fhe  was  extremely  uneafy,  her  belly 
grew  very  large,  and.  a  difficulty  of  breathing  continually  in- 
ereafed  upon  her 3  Infomuch,  that  for  the  laft  fix  months,  fhe 
had  fcarce  breathed  at  all  but  with  the  utmoft  difficulty*  and 
in  all  that  time,  having  quite  loft  her  appetite,  fhe  fcarce  eat 
fo  rhuch  as  would  nourifh  a  fucking  child  3  and  for  three 
months  together  fhe  had  been  obliged  to  lie  conftantly  on  her 
back,  not  daring  to  move  to  one  fide  Or  other. 

This  tumour  was  grown  to  fo  monftrous  a  bulk,  that  It  en- 
grofs’d  the  whofe  left  fide,  from  the  navel  to  the  pubes,  and 
ilretched  the  abdominal  mufcl.es  to  fo  unequal  a  degree,  thatt 
the  l)r.  never  obferved  the  like  in  the  whole  courle  of  his  prac* 
tice.  It  drew  towards  a  point :  Her  back,  by  lying  fo  long  ini 
that  pollute,  was  excoriated,  which,  with  want  of  relt  and  ap¬ 
petite,  had  greatly  wafted  her. 

The  Dr.  encouraged  by  the  unexpected  refolution  and  impor¬ 
tunity  of  the  patient,  with  an  impofthume  lancet,  laid, open' 
about  an  inch  3  but  finding  nothing  iflue,  he  enlarged  it  two 
inches  3  and  even  then  nothing  came  out  but  but  a  little  thim 
yellow lfli  ferum :  So  he  ventured  to  lay  it  open  about  two, 
inches  more.  He  was  not  a  little  furprifed,  after  fo  large  am 
aperture,  to  find  only  a  glutinous  fubftance  flop  up  this  orifice  : 
Ail  the  difficulty  was  to  remove  it  r  He  tried  his  probe,  and  his 
fingers,  but  all  in  vain  3  it  was  fo  flippery,  that  it  eluded  every 
touch,  and  the  ftrongeft  hold  he  could  take  of  it. 

He  took  a  ftrong  fir-fplinter,  about  the  end  of  which  he 
wrapped  fome  loofe  lint  and  thruft  it  into  the  wound,  and  by 
turning  and  winding  it,  extra&ed  upwards  Of  two  yards  la 
length  of  a  lubftance,  thicker  than  any  jelly,  or  rather  like 
glue,  that  is  frefh  made  and  hang  out  to  dry  3  its  breadth  was 
upwards  of  10  inches  :  This  was  followed  by  nine  full  quarts 
pi  fuch  matter,  as  is  obferved  in  fteatomatous  and  atheroma¬ 
tous  rumours,  with  fe veral •  hydatides  of  various  fizes,  contain¬ 
ing  a  yellowifh  fertm}  the  Icaft  of  them  bigger  than  an  orange, 
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with  feveral  large  pieces  of  membranes,  which  feemed  to  be 
parts  of  the  diftended  ovarium:  Then  he  fqueeied  out  all  he 
could,  and  flitched  up  the  wound  in  three  places,  aimed:  equi- 
diftant.  He  was  obliged  to  make  ufe  of  Lucatellus' s  balfara  5 
with  which  he  covered  a  pledget  the  whole  length  of  the  wound, 
and  over  that  he  laid  leveral  comprefies,  dipped  in  warm  French 
brandy  ;  and  becaufe  he  judged,  that  the  parts  might  have  loft 
their  fpring,  by  fo  confiderable  and  fo  long  a  difiention,  he  dip¬ 
ped  in  the  fame  brandy  a  napkin,  and  applied  it  four  fold  over 
all  the  dreffings,  and  with  a  couple  of  flrong  towels,  which 
were  alfo  dipped  in  the  brandy,  he  fwathed  her  round  the  body, 
and  then  gave  her  about  four  ounces  of  the  following  mixture. 

Be  dq.  Mentha?  lb  fs.  jdq.Cinnamoni  fort.  lb  1  fs.  Syr .  cDia~ 
codii  §vi.  M. 

The  cinnamon  water  was  drawn  off  from  canary  and  the  bell: 
cinnamon,  being  the  finefl  and  molt  fragant  he  ever  tailed  •  of 
this  mixture  he  ordered  her  two  or  three  fpoonfuls  four  times  a 
day. 

£foxt  morning  he  found  the  patient  in  a  breathing  fwear$  and 
fhe  informed  him,  that  Hie  had  not  fiept  lo  much,  nor  found 
herfelf  fo  well  refrefiied,  at  any  time  for  three  months  before  ; 
He  carefully  attended  her  once  every  day,  and  as  conftantly 
dreffed  her  wound  in  the  fame  manner  as  above,  for  about  eight 
days  together  :  He  kept  in  the  lower  part  of  the  wound  a  frnaM 
tent,  which  difeharged  fome  ferofities  at  every  drefling  for  four 
or  five  days. 

Her  chief  food  was  flrong  broth,  made  of  an  old  cock,  in 
each  porringer  of  which  was  put  one  fpoonful  of  the  above- 
mentioned  cinnamon  water  5  this  was  repeated  four  times  a  day, 
and  gave  her  new  life  and  fpirits. 

She  mended  apace  to  the  admiration  of  every  body,  and 
lived  in  perfedl  health  from  that  time,  viz.  Jluguft  1701  till 
1714,  when  file  died  of  10  days  illnefs. 

That  this  tumour,  or  rather  dropfy  of  the  ovarium,  was 
owing  to  the  midwife’s  rafimefs  in  pulling  away  the  placenta, 
not  knowing  how  to  feparate  it  ilullfully  from  the  uterus ,  ieerns 
plain  from  what  the  patient  herfelf  told,  and  what  afterwards 
happened. 

The  placenta  adhering  fo  fail  to  the  uterus  required  more  art 
to  bring  it  away  than  the  midwife  was  rniflrels  of,  which  pro¬ 
bably  induced  her  to  ufe  violence  3  by  which  Ihe  forced  down 
the  fundus  uteri ,  and  lo  overlirain'ed  the  ligaments  and  all  that 
is  appended  to  them  3  especially,  the  ligament  urn  latum  of  toe 
'  lei: 
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left  tide  an!  its  ovarium,  which  may  be  reafonably  fuppbfed  tc 
have  been  hurt  with  the  rdl  in  the  relaxation  :  -Hence  the  ela¬ 
sticity  of  tftele  parts  was  not  only  impaired,  but  the  ftnall 
lymphatics  ruptured :  So  that  the  extravalated  lympha,  rufhing 
out,  thickened,  and  not  being  able  to  recirculate,  dilated  the 
injured,  ovarium ,  and  thus  increafed  the  tumour  $  and  the  parts 
being  already  exCeffively  diftended,  and  no  longer  able  to  refill 
the  new  influx  of  frefh  fecretions,  were  like  will*  ruptured,  and 
by  degrees  augmented  to  that  enormous  bulk, 

’  Cyprianusf in  his  letter  to  Sir  ‘Thorny  Millington,  gives  fe¬ 
deral  inltances  of  the  mifchiefs  committed  by  mid  wives  andi 
other  ignorant  perfons:  When  a  placenta  adheres,  then  fays  he, 
•they  tear  all  before  them  5  by  pulling-  rudely,  they  Force  down 
the  fundus  uteri  3  conftquently,  do  violence  to  the  ovaria  and 
other  parts  :  W  hence  follow  inflammations,  &e. 

Foreflus  l.  28.  obf  80.  fays  that  an  over  forward  midwife 
pulled  out  the  placenta  too  haliily,  and  that  the  woman  imme¬ 
diately  fell  into  a  fwoon,  and  died  di redly,  ,  , 

Frederick  Ruyfch  m  his  obf.  Anatom .  97.  attributes  the  caufe 
of  the  dole  adhefion  of  the  'placenta,  to  a  central  iniertion  of 
the  navel-firing  into  it,  in  which  cafe  it  is  hard  to  fe  par  ate  :  Ai 
tram  of  difmal  accidents  attend  thoie,  who,  not  knowing  h-ow. 
to  do  it,  venture  to  pull  ft  away  by  force. 

LDionis  and  La  Motte  have  made  the  fame  remark  5  by  the 
latter  we  are  told  of  innumerable  accidents,  which  he  had 
known  happen  to  women  in  hard  labour,  by  the  rafhneis  and 
ignorance  of  bold  pretenders,  who,  without  rule,  precepts, 
pVadicCj  or  any  luitable  inftrudions,  venture  to  pra&ice  mid-, 
wifry. 

The  abovementloned  Ruyfch  has  a  remarkable  infbmce  of 
the  effects  of  violence  in  hard  labour  5  the  cafe  is  curious^  vide 
Obf.  Anar.  6  3  •  • 

Manget ,  in  his  Fheatrum  Anat.  tells  us,  that  in  all  hard  la¬ 
bours,  where  the  placenta  flicks,  the  ligaments  fuffer  more  or 
Ids  by  a  rafh  and  ignorant  way  of  pulling  :  Examples  of  which 
lee  in  FlateruM  Obf.  lib.  $.  ‘Bartholin*  Cent .  2.  Hift .  91. 
Cent  5.  Hift.  19.  Marchett.  Anat.  cap.  7.  and  others,  of  w  hich 
Rlafms  has  given  us  an  ample  lift  in  his  commentaries  on  Ve- 
'flingiui. 

He  hkewife  tells  us,  that  the  ovaria  grow  to  a  furprifing 
bulk  and  contain  fuch  a  vaft  quantity  of  liquor,  that  rhey  be¬ 
come  drophcal  5  whereof  Skenckius  io  his  obiervations  has  re* 
corded  many  examples,  as  has  Riolan  and  ieveral  others. 
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Mutinies,  in  his  Ribliothec.  An  at.  gives  us  the  hiilory  of 
a  large  dropfy  in  the  right  ovarium. 

Mortgagni  has  told  us,  that  he  has  often  obferv’d  large 
veficles  in  the  ovaria,  and  in  morbid  bodies,  foniedmes  full 
of  purulent  matter. 

Sylvius.  Ex  lymph  at  ids  l  re  [is  tam  vir  ilium  quam  mulk* 
brium  teficulorum,  &c.  hydrops  particularis  excitari  pot  eft. 

Veflingius  cap.  7.  has  often  obferv’d  large  tumours,  from 
obftru&ions  in  the  ovaria  of  women. 

Ve [alius  found  in  the  right  ovarium  9  or  10  glandules,  like 
goofe  eggs,  with  matter  not  unlike  the  whites  of  eggs,  or 
rather  thicker. 

Gul.Ealhn.  paradig.  6.  found  an  impofthume  of  the  nature 
of  a  fteatoma,  near  the  odium  uteri  5  the  woman  had  a  large 
tumour  on  her  fide  for  16  years,  and  had  only  one  ovarium * 
which  was  /hewn  as  an  extradiordinary  thing. 

At  Weflminfter ,  Dr.  Houfton  opened  the  body  of  a  gentle¬ 
woman,  about  do  years  of  age,  whofe  left  ovarium,  of  a  large 
fize,  weigh’d  fix  pounds,  to  which  there  adher’d  feverai 
hydatides  lik£  pullets  eggs. 

Hildan  mentions  an  hydropic  tumour  of  the  right  ovarium , 
of  a  prodigious  bulk,  fluff'd  with  hair,  vide  Gul.  Fab.  Hild. 
Cent.  5.  Obf.  Horfl,  E'om.  2.  lib.  4.  Obf.  53. 

Ruyfch.  Obf.  Anat.  17.  has  a  paffage  to  the  following  pur- 
pole,  1  a  dropfy,  fays  he,  of  the  ovaria  is  an  afifedlion.  or 
&  diieafe,  well  enough  known  to  others  5  but  1  am  afraid 
‘  not  fo  well  conlidered :  Authors  have  agreed  to  call  it 
6  hydatis ,  with  which  name  I  fhall  reft  fatisfjed,  provided 
c  we  agree  about  the  {object  of  the  diflemper.  i  obferve  this 
c  mod  frequently,  if  not  always  to  be  the  ova  3  but  io 
6  changed  and  fometimes  fwell’d  to  fuch  a  bulk,  that  I  have 
*  often  feen  them  bigger  than  a  child’s  head’. 

Drelincourt  has  given  us  a  very  full  and  exact  account  of 
a  dropfy  of  the  left  ovarium  in  a  Lady  of  35  years  ot  age: 
The  tumour,  of  an  enormous  bulk,  continued  three  years. 
The  body  of  the  ovarium ,  with  all  contain’d  therein,  weigh  d 
60  pounds.  It  was  nothing  but  a  number  of  little  globules, 
cl  tiller’d  together,  that  differ’d  in  their  round  ness,  loroi, 
colour  and  confidence,  proceeding  from  little  feminity  veri¬ 
ties  in  a  duller ;  Some  contain’d  water  exceeding  clear  and 
liquid  3  others  a  yellow  1  lb  thm  [drum  3  others  a  ^glutinous 
matter;  lotue  were  as  big  as  pullets  eggs  others  .Digger  turn 
one’s  fill. 
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Thefe  fe  w,  out  of  the  many  inftances  could  be  produced 

from  authors  of  undoubted  reputation,  fuffice  to  prove,  that 

the  ovaria>  as  well  as  the  tub#  fallopian# ,  ligaments  and  uterus 
ltfelf,  are  not  free  from  dropfies,  &c.  and  that  they  are 
owing  to  obftr unions,  often  occafioned  by  rude  and  violent 
dealing  with  women  in  hard  labours,  which  generally  brings 
on  a  train  of  difmal  fymptoms,  that  fooner  or  later,  according 
to  the  ftrength  of  the  patient,  after  a  mifcrable,  painful  and 
ianguifhing  life,  end  in,  death. 

The  manifed  fuccefs  in  the  above-mentioned  uncommon 
cafe,  may  be  of  ufe,  and  may  ferve  to  fhew,  that  we  ought 
not  to  defpairfo  foon,  indidempers  that  are  feemingly  moft 
dangerous. 

Sfhe  ‘Preparation  of  the  Pruflian  Blue.  Phil.  Tranf.  381* 
■■irtooqp.  15.  Sfran flat  ed  from  the  Latin, 

DR.  Woodward  communicated  to  the  Royal  Society  the 
following  preparation  of  the  Prufflan  blue,  as  it  was 
feiit  him  from  Germany . 

,  Take  4  ounces  of  crude  tartar  and  crude  nitre,  dried,  pul- 
vet  ife  them  very  fine,  and  then  mix  them  5  afterwards  let 
them  decrepitate  by  applying  a  live  coal  5  and  you’ll  have 
4  ounces  of  extemporaneous  lalt  of  tartar,  While  this  fait  is 
hot,  pulverife  it  very  fine,  and  add  to  it  4  ounces  of  ox’s 
blood,  well  dried  and  reduced  to  a  fine  powder.  After 
mixing  them  well  together,  put  them  into  a  crucible,  1© 
that  it  be  f  full  j  then  covering  the  crucible,  put  it  into  a 
fire,  and  furrpund  it  with  live  coals,  that  it  may  heat  gradu¬ 
ally,  and  that  the  matter  may  take  fire  and  glow  without  too 
quick  an  accenfion  :  Let  the  matter  be  kept  in  this  degree  of 
heat,  till  the  flame  and  accenfion  remit ;  at  length  encreafe 
the  fire,  till  the  matter  be  quite  glowing  hot,  and  little  or  no 
flame  arife  from  the  crucible  5  take  the  crucible  off  the  fife, 
and  putting  the  matter  into  a  mortar,  pound  it  a  little,  and 
having  at  hand  4  pounds  avoird.  of  boiling  hot  rain-water, 
put  the  matter  hot  into  it,  and  boil  it  for  half  an  hour  ,  after 
which  drain  it  thro*  a  linnen  cloth,  and  pouting  fome  mote 
water  upon  the  remaining  black  matter,  put  k  again  upon 
the  fire,  boil  it  and  drain  it;  and  this  mud  be  repeated  fb 
often,  till  the  matter  be  well  edulcorated,,  and  the  water 
remain  infipid:  Exp  refs  well  all  the  liquor  remaining  in  the 

noiirneao  odfel# 
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linen  cloth  and  matter  5  and  when  you  have  collefled  the 
whole  together,  let  it  again  upon  the  fire,  and  evaporate  it 
to  4  pounds,  and  keep  it  by  for  farther  ufe,  marking  it  1. 

Take  1  ounce  of  Englifh  vitriol  gently  calcin’d  to  a  white 
colour,  diffolve  it  in  6  ounces  of  rain- water 5  fjltre,  it  thro* 
a  paper,  and  mark  it  N°  a.  :av'7'  " 

JLaftly,  take  8  ounces  of  crude  allum  $  diffolve  it  in  4 
pounds  of  boiling  hot  water,  till  all  the  alum  be  confum’d,  after 
which  add  the  folution  of  vitriol  N°  2,  which  put  hot  from 
the  fire  into  a  pretty  large  and  wide  pot,  and  combine  it  with 
th q  lixivium  N°  1,  well  heated  apart :  And  immediately  a  great 
ebullition  will  arife,  and  y  ield  the  colour  of  borax  $  during  the 
ebullition,  pour  it  alternately  out  of  one  vefTel  into  another ; 
and  when  it  ceafes,  let  it  ftand  5  then  flrain  it  thro*  a  linen 
cloth,  that  the  liquor  may  pafs  thro*,  and  the  colour  remain 
in  the  cloth  $  and  when  no  more  liquor  drops  from  it,  remove 
it  from  the  cloth  with  a  wooden  fpatula  into  another  fmaller 
pot,  after  which  pour  on  it  2  or  5  ounces  of  fpirit  of  common 
fait,  and  there  will  immediately  appear  a  very  beautiful 
blue  colour  $  mix  this  very  well,  and  let  it  fland  all  nighfj 
afterwards  put  to  it  a  large  quantity  of  rain  water,  ftir  it 
about  with  a  fpatula,  and  when  the  matter  has  fubfided, 
decant  the  water,  and  pour  on  frelh,  ffcill  repeating  this, 
till  it  is  adulcorated,  and  the  water  that  runs  at  length  from 
it  be  infipid;  Put  this  deep  coloured  blue  precipitate  upon 
a  linen  cloth  fpread,  that  the  water  may  run  off,  and  let  the 
jpolour  be  gradually  dried  with  a  gentle  heat  for  ufe. 
r  N.  The  calcination  is  of  confiderable  fervice  in  this 
preparation:  For,  a  bright  azure  and  a  deep  blue  arife  from 
a  gentle,  moderate,  or  Itrong  calcination  of  the  dried  bipod 
and  fait  of  tartar  ;  and  hence  arifes  the  diverfity  of  colour  : 
fjhe  boiling  hot  lixivia  are  to  be  direfHy  mix’d  together. 

Observations  and  Experiments  on  the  foregoing  Method  of 
‘Preparation 5  by  Mr.  John  Brown.  Phil.  Trani.  N  5B1 

Jod  ; 

DR.  Woodward  having  in  the  preceeding  an  fact  ion  com¬ 

municated  to  the  Royal  Society  a  procefs  for  making 
the  Pruffian  blue  5  Mr.  Brown  was  willing  to  go  thro  it 
Cxadlly,  according  to  the  proportions  there  prefcrib  d  ;  and  he 
obferv’d,  that  by  a  calcination  of  4  ounces  of  blood  drieo 
with  4  ounces  of  the  fait  of  tartar,  in  two  hours  that  part 

©f -the  ooeration  was  over,  and  a  black  fpongy  fubl  ance 
"  y  y  z  remama 
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remain’d  in  A e  c.ru able,  weighing  4  ounces  avoirdupois :  A 
folution  of  which  being  made  in  boiling  water/  and  afterwards 
flltred,  the  remainder,  when  dried,  weigh’d  9  drachma 

ttverdupois.  .  J 

The  loft  in  the  folution  and  filtration  of  the  vitriol  and 
alum,  is  not  worth  taking  notice"  of,  they  having  'both  been 
very  clean,  before  they  were  diiTolv’d:  The  mixtures  Being 
made,  as  prefcrib’d,  with  the  addition  of  the  fpirit  of  fait, 
the  refuit  was  a  very  fine  blue,  which  when  well  edulcorated 
by  frequent  wafhings,  and  after  that  thoroughly  dried,  weigh’d 
1  ounce  or  a  little  more,  and  entirely  anfwer’d  the  chara&er 
the  author  gave  of  it. 

Among  the  federal  experiments,  made  with  thefe  liquors, 
to  wit,  the  livivhm  with  blood,  the  folution  of  vitriol/  the 
folution  of  alum,  and  the  fpirit  of  fait;  tho’  they  always 
produced  a  blue,  yet  that  blue  differ’d  in  degrees  of  colour, 
according  to  the  varied  proportions  of  the  vitriol  and  alum  5 
and  the  colours  produced  from  thefe  feveral  proportions  were 
each  of  them  improv’d  by  the  addition  of  the  fpirit  of  fair, 

Mr.  Brown  only  mentions  two  out  of  the  federal  experi¬ 
ments  he  tried,  in  one  of  which  the  alum  was  entirely  left 
out,  and  a  pale  blue  produced 3  in  the  other  the  proportions 
of  vitriol  and  alum  were  equal,  and  a  very  deep  blue  was 

produced.  .  .  .  ,  \  3 

Thefe  differences  in  colour,  a  tiling  from  the  feveral  pro¬ 
portions  of  the  vitriol  and  alum,  are  only  mentioned  to  con™’ 
firm  the  truth  of  the  author’s  prefcript,  as  being  the  rnoft 
exadl  and  bell  proportioned  to  produce  the  fined:  colour,  of 
any  he  tried.  The  only  misfortune  he  takes  notice  of, 
attending  his  prefcript,  is  what  may  happen  In  the  calcina¬ 
tion. 


It  would  he  curious  to  know 'what  gave  the  firfl  hint  for  the 
produdlion  of  io  fine  a  colour,  from  a  combination  of  fitch 
materials 3  -  especially,  when  we  come  to  confider,  that  thei! 
blood  has  the  greatdi  and  principal  fhare  in' this  furprifitig^ 
change;  Mr.  Brown  doubts  not,  but  blood,  or  fiefh  of  any 
kind,  would  produce  the  fame  effects,  but  he  had  reafon  to 
think  the  .latter  would  not  produce  fo  beautiful  k  colour ’is 
former.  He  on  purpofe  dried  feme  beef,  freed  from  its  ffeln- 
artd  fait,  and  puifu’d  the. lame  procefs,  as  with  the  blcdd  .5  blit 
there  was  a  fenfible  difference  bbfervible  during- -thc-:  calciba- 
tdon.  and  a  very  manifefl  one  in  the  beauty  cf'the  'twb  cdl-curs. 
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To  prove  the  fhare  the  blood  has  in  this  change,  the  fol¬ 
ding  experiments  (feme  of  which  Mr.  Brown  made  before 
s  Royd  Society  )  may  be  conclusive. 

The  folutibn  of  alum,  mix’d  with  that  of  the  vitriol* 
oduced  no  alteration  of  colour*  if  to  the fe  you  add  the 
irit  of  fait,  the  appearance  is  thefame:  But  if  to  the  whole 
m  spj|t  the  lixivium  with  blood,  there  precipitates  a  Blue. 

If  you  fubftitute,  inftead  of  the  lixivium  with  blood,  a 
cimumm ade  with  the  fame  fait  of  tartar  only,  which  then 
teomes  an  oil  of  tartar  5  and  after  the  mixture  of  the  folu- 
m  pl alum,  with  that  of  the  vitriol,  you  pour  on  this  oil  of 
rtar,  there  follows,  it  is  true,  a  precipitation,  but  which  is 
no  colour;  and  if  you  add  the  fpirir  of  lair,  it  fo  ftrongly 
tracts  what  is  precipitated,  as  to  render  the  muddy  mixture 

jrfe&ly  clear.  . 

The  very  fame  e fife 61  will  follows  if  any  volatile  alkalious 
>irit  be  made  ufe  of  as  a  precipitant  *  or  any  volati.e  fairs 
ifiolv’d  in  water ;  nor  can  the  bipod  itfelf  be  fupposM  to 
^mmunicate  this  change  from  any  fuch  properties,  the  heat 
f  fire  it  undergoes  in  the  calcination  being  fufficient  to  throw 
tem  off. 

In  the  calcination  of  the  dried  blood  and  (alt  or  tartar,  it 
ras  obferv’d,  that  there  was  a  lods  of  juft  the  half.  It  is 
ifficult  to  determine  exadly  what  quantity  of  either  was  loft 
y  this  calcination  ,  but  it  will  eafily  be  granted,  that  there 
as  loft  a  far  larger  quantity  of  the  blood,  than  of  the  fait  of 
.rtary  and  that°is  obvious  from  an  experiment,  by  which, 
»hen  the  fait  of  tartar  was  calcin’d  by  itfelf,  with  the  fame 
e aree  of  heat,  it  loft  iefs  than  an  |  part  *  whereas,  when  the 
ried  blood  was  calcin’d  by  itfelf,  it  loft  more  than  | . 

The  blood,  in  calcination  with  the  fait  of  tartar,  comm  urn  - 
ates  its .tinping  quality  to  the  fait,  or  that  quality  is  extracted 
'om  it  by  the  fait,  and  pa  lies  with  it  in  its  folution  in  the 

To  prove  this,  fome  dried  blood  was  calcm  d  by  itfelf,  and, 
ftfWg  deco&ion  was  made  of  it  in  water,  and  afterwards 
ltred:  This,  when  mix’d  with  the  former  fo  utions,  pro¬ 
ceed  little  or  no  alteration  $  but  on  the  addition  of  the 
pints,  of  fair,  changed  to  an  amber  colour,  without  any 

•recipitation.  1  .  ,  r  f  . , 

When  this  liquor  was  mix’d  with  the  oil  or  tartar,  am* 

tour’d  an  the  former  foJu.io.ns,  u  caus’d  a  precipitation  ;  but 

:0  colour,  and  the  fpirit  of  lah ,  as  in  me  other  expen- 
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ment,  made  the  liquor  clear  again,  but  left  this  a-lfo  of 
.amber  colour. 

The  change  of  colour  is  not  effeffed  in  any  of  the  material 
excepting  in  that  of  the  folution  of  vitriol  ;  To  that  the  alu 
feems  only  to  be  of  ufe  in  fixing  the  colour,  as  it  is  often  us 
by  the  dyers  for  that  purpofe,  and  the  fpirit  of  fait  gives  it: 
deeper  dye  :  For,  if  the  lixivium  with  blood  be  poured  < 
the  folution  of  alum  alone,  there  will  fall  a  fediment,  fom , 
what  on  the  purple;  to  which  if  you  add  the  fpirit  of  fall 
it  changes  the  colour,  and  the  fediment  becomes  brown. 

So,  mucn  the  fame  changes  will  be  produced,  if  you  poi 
the  fpirit  of  fait  to  the  lixivium^  but  not  the  lead:  appearanc; 
of  a  blue:  Whereas,  as  is  mentioned  above,  when  the  lh 
Wwm  is  pour’d  to  the  folution  of  vitriol,  there  immediate!  1 
fcblows  the  blue,  which  is  Hill  heightened  by  the  addition  qi 
the  fpirit  of  fair. 

It  will  not  be  improper  to  obferve,  that  as  the  audio; 
orders  all  the  liquors,  excepting  the  fpirit  of  fait,  to  be  boilim. 
not,  when  mix’d  •  fo  it  is  certain,  the  colour  is  thereby  more 
immediately  produced,  and  looks  more  beautiful :  But  mpfl 
of  the  experiments  here  mentioned  were  made  .with,  tjig 
liquors  cold,  and  the  colours  came  to  their  beauty  with  a  little 
waihing.  In  one  of  the  experiments  with  the  liquors  cold, 
afies;  the  lixivium  with  blood  had  precipitated  the  blue'  in 
t »ie  mixture  of  alum  and  vitriol,  by  pouring  in  a  little  more 
m  die  lixivium,  the  blue  all  difappear’d,  and  a  dirty  muddy 
colour  was  left:  But  the  addition  of  the  fpirit  of  ialt  foon 
difeharged  that,  and  the  blue  return’d- 

In  calcining  the  beef  and  fait  of  tartar,  Mr.  Bro^on  foun<jl 
the  matter  left  in  the  crucible,  to  weigh  juft  half  the  whole 
mixture,  as  in  that  with  the  blood:  But  after  the  boiling  if  lii 
water,  the :  remainder  in  the  fibre,  when  dried,  was  very  near 
a  third  lefs  in  proportion  than  the  other.  .  W  hence  it  may  be 
reasonably  inferred,  that  the  fait  of  tartar  holds  a  larger 

mare  or  the  beef  in  the  one  operation,  than  of  the  blood  in 
the  other. 

?  Having  in  the  former  part  of  this  account  of  the  rPrh$<m 
blue  prov’d,  by  the  experiments  there  mentioned,  that  the 
lolunon  of  vitriol  was  the  only  fubjeff  among  thofe  ingre- 
oients,  ^that  the  lixivium  of  blood  produced  this  change  of 
colour  in  ;  and  afterwards  conflderins,  that  the  vitriol,  made 
uie  of  m  this  preparation,  is  no  other'  than  iron,  diffolv’d  by 
&  liquor,  running  from  the  fyrhes,-  when  expos’d'  to  the 

weather 
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rather,  and  which  is  afterwards  boil’d  up  and  fhoots  into 
ryftals  *■  It  feem’d  naturally  to  follow,  that  this  metal  is  the 
abjewl,  on  which  the  lixivium  of  blood  produces  the  change  5 
nd  this  thought  gave  occafion  to  the  following  experiments 
n  metalline  bodies,  in  order  to  obferve,  whether  the  fame 
hange  of  colour  could  be  produced  in  any  of  them. 

To  a  folutionof  fllver in  aquafortis  was  pour’d  the  lixivium 
f  blood,  which  caus’d  a  coagulum  of  a  pure  flefh  colour* 
Hhe  lixivium,  made  with  fleih,  produced  a  whitilh  coaga - 
urn,  and  the  oil  of  tartar  ( which  was  continued  to  be  us’d 
>y  way  of  comparifon  with  the  other  lixivia}  a  much  whiter 
oagulum.  By  the  addition  of  the  fpirit  of  fait  to  each  of  thefe, 
he  bloom  of  the  flefh  colour  was  taken  off  in  the  flrfl,  but 
t  luffer’d  no  other  change.  In  the  fecond,  the  coagulum  was 
bmewhat  tinged  blue  3  and  in  the  third  the  white  was  mani~ 
eftly improv’d.  The  blueifh  tinge  in  the  fecond  of  thefe 
[xperiments  cannot  entirely  be  aflign’d,  as  the  efFedi  of  the 
ixivium  with  flefh  $  becaufe  fllver,  when  thus  diffolv'd, 
yhether  precipitated  with  fait  water ,  or  oil  of  tartar,  will, 
fter  it  has  flood  fometime,  contract  a  blueifh  tinge,  and 
his  from  an  alloy  of  copper,  from  which  it  is  not  entirely 


The  fame  liquors  were  made  ufe  of  to  precipitate  the  mer- 
ury  in  the  Mer  curias  fublimat.  corrof.  diffolv’d  in  watery 
ie  confequence  was,  that  the  lixivium  with  blood  produced 
pure  yellow  $  the  lixivium  with  flefh  an  orange  colour  | 
nd  the  oil  of  tartar  a  dingy  red  :  The  addition  of  the  fpirit 
f  fait  to  thefe  made  fome  very  odd  alterations  $  fur,  the  hrft 
hanged  its  yellow  colour  for  an  orange  5  the  fecond  its 
range  for  a  blue  5  and  the  third  became  quite  clear  again; 
without  any  colour.  The  blue  colour,  in  the  mixture  of  the 
ivivium  with  flefh  and  fojution  of  the  fuhJimate,  may  be 
^counted  for  from  the  vitriol  in  the  cotnpofttion  of  the  fbb- 
lmate  :  But  jit  will  not  be  faeafy  to-.give  a  reafon,  why  the 
ame  colour  fhoula  not  have  been  produced  from  the  lixivium 
vith  blood,  and  the  lame  dilution. 

Copper,  chflolv’d  in  aqua  fort  is,  tinges  the^  water of  * 
treen  colour,  anjjl  if  to  this  you  pour  toe  two  lixivia  of  blood 
nd  flefh,  the  cpagula  are  much  alike,  viz,  a  _ white  tinged 
i/ith  grepn.:  But'when  you  add. the  fpirit  or  ialt*.  they  ho  ns 

the 


copper 


green..:  .jDuvwncu  y 

ihange  .and  become  of  a  colour,  not  u  naive 

tielf  before  it  is  diffolv.’d  in  .aq,M  Jortts*  it  uxq  ■.  oil  of 

07  n  I  '• '  '  '  '  tartar 
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tartar  be  poured  on  a  fblution  of  the  copper*  the  coagulttt 
is  a  pale  green,  which  coagulum  the  fpirk  of  fait  diltolve 
and  leaves  the  liquor  clear,  but  green,  as  before  precipi 
ration. 

Tin-glafs  (  an  imperfeft  metal)  diffolv’d  in  aquafortis 
and  mix’d  with  the  lixivium  of  blood,  produced  a  milk 
coagulum ,  and  by  the  addition  of  the  fpirit  of  fait,  after  (land 
ing  fometime,  its  upper  furface  changed  to  a  light  blue 
both  the  lixivium  of  fiefh  and  the  oil  of  tartar  produced  whit* 
coagula ,  which  the  fpirit  of  fait  fcarcely  alters. 

Lead  diffolv’d  in  fpirit  of  vinegar  produces  much  the  fame 
white  coagulumy  when  mix’d  either  with  the  lixivium  of  blood 
Belli,  or  the  oil  of  tartar  5  nor  does  the  fpirit  of  fait  make 
any  alteration. 

By  all  thefe  experiments  it  is  pretty  evident,  that  none  o 
theie  metalline  bodies  were  affedfed  by  the  lixivium  of  blood 
fo  as  to  produce  this  fine  blue.  The  two  metals  untried  art 
gold  and  tin  $  the  latter  of  which,  when  difiolv’d  in  fpirit  0 
vinegar,  has  fo  near  a  relemblance  to  lead,  diffolv’d  in  the 
fame  menfruum^  that  in  all  probability  the  experiment; 
would  anfwer  much  alike  in  b^th.  What  may  be  expedite 
from  gold,  Mr.  ‘Brovin  was  not  hitherto  fo  well  affur’d  of 
as  he  was  from  iron;  which,  when  diffolv’d  in  fpirit  oi 
vitriol,  will  anfwer  all  the  experiments  that  have  been  tried 
with  the  (elutions  of  vitriol,  and  produce  as  fine  a  colour  5  nor 
can  this  he  owing  to  any  property  in  the  diffolvent  itfelf 
which,  tho’  drawn  i  rom  the  fame  kind  of  vitriol  all  alon£ 
made  uie  ofin  thefe  experiments ;  yet  is  fo  alter’d  by  ths 
violent  fire  in  the  production  of  it,  as  not  to  anfwer  in  an) 
trials  to  the  vitriol  itfelf. 

May  we  nor,  therefore,  hence  conclude,  that  iron  is  the 
fubjedt  of  this  beautiful  colour,  produced  by  means  of  the 
lixivium  with  blood. 
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Dhe  Remainder  of  the  Bills  of  Mortality,  &c.  of  thefeveral 
Downs  in  Europe,  ext  rafted  from  the  A  (51a  Brefiavien- 
ft  a  5  by  Dr,  Sprengeil.  Phil.  Tranf.  N°  381.  p.  25. 

A  Lift  of  thofe  chriftened  and  buried  in  Breflaw  from 
the  25th.  of  December  1 7 19.  to  the  i^th  of  December 
1 7 20,  inclufiw.  . 


Buried. 

From  the  25  th  of  Decem¬ 
ber,  to  the  3 ill? 

In  January 
February 
March  > 


May 
June 

Juiy  ^ 

Auguft  f  r 
September 
G&ober 
November 
December,  only  till 
the  24th 


40 

160 

107 

139 

192 

158 

220 

131 
282 
289 
2  bo 

J 

132 
127 


Chriftened. 


Males 

Females 


564 

556' 


1120 

Married  460  pair. 
Among  the  dead  were 


1 8 1 6 


Married  men 
Married  women 
Widows  and  widowers 
Batchelors 
Maidens  . 

Children  to  ten  f  Boy's 


585 

18a 

285 

113 

113 

345 


years  of  age.  £  Girls  300 


Stillborn 


Boys 


5t*\ 

3 


1810 


In  the  year  1720  m  Lignite 
-  were 

Married  92  pair. 

Chriftened  283 

Buried  3  66 

Among  which  were  149 
children. 

In  Jauer. 

Chriftened  of  Protef- 

tants  :  ;  •  ico  Ch. 

Buried  175 

In  Gels./ 

Chriftened  180  . 

Buried  -  20  a 


In  Schweidnitz. 
Married  •  218  -pair, 

Chriftened  920 

Buried  1  250 

Jn  Vienna. 

From  the  ift  of  January  to 
the  31ft  of  December . 
Buried  6  825 

Chriftened..,  f  4126 
In  Lobau. 

Married 
Born 
Buried 


, ) 


58  pair. 
t.6o 


3.)  > 
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Amongft  which  were  1  born 
80  boys  and  80  girls:  Bu¬ 
ried  95  men  and  48  women, 
befi'des  4  who  died  in  child¬ 
bed:  2 6  batchelors  and  22 
maidens:  3 6  boys  and  42 
girls :  2  5  chrifoms  :  7  ftill- 
born ;  55  widows  and  Wi¬ 
dowers.  Likewife  51  per- 
fons  between  60  and  70 
years  cf  age :  29  between 
70  and  80:  7  between  80 
and  90  :  1  of  90,  and  1  of 

5 )9- 

In  Drefden. 

Married  3  6^8  pair. 

Born  1448 

Among  which  were  7 19  boys, 
and  641  girls,  legitimate  : 
Illegitimate  boys  44,  and 
girls  44. 

Buried  1733 

Amongft  which  were  255 
married  men,  and  182  mar¬ 
ried  women,  189  widowers 
and  widows  :  88  young  men 
and  84  young  or  ftngle  wo¬ 
men:  883  children,  viz. 
461  boys  and  422  girls, 
amongft  which  were  ftill- 
born  72,  viz.  37  boys,  and 
35  girls. 

In  John- George  city. 

Married  24  pair. 

Chriftened  148 

i.  e.  79  boys  and  69  girls, 
among  which  were  2  ftdl- 
born,  and  10  baftards. 
Buried  _  24? 

viz.  37  married  men  and  18 
married  women  :  5  widow¬ 
ers  and  37  widows,  6  batch - 


R  S  of  the 

elors,  and  18  maidens:  64 
boys,  58  girls,  &c. 

In  St.  Annaberg. 

Married  18  pair.: 

Born  105 

i.  e.  63  boys  and  42  girls, 
among  which  were  2  pair 
of  twins,  and  4  baftards. 
Buried  180 

viz.  96  men  and  84  women : 
among  which  were  34  mar-t¬ 
ried  men  and  18  married 
women,  1  in  childbed  3  12. 
widowers  and  28  widows-; 
12  batchelors,  and  17  mai 
dens:  38  boys  and  20  girls 
among  which  was  1  deac 
born. 

In  Schneeberg. 

Married  12  pair 

Born  89  j 

As  44  boys:  45  girls 5  among: 
which  were  4  ftiil-born,  ant 
3  baftards. 

Buried  157  1 

viz.  28  married  men,  and  in 
married  women :  1  child 
bed  woman :  5  widowerr 

and  2  5  widows :  9  batchejorr 
and  10  maidens:  t>8  chil 
dren,  viz.  49  boys  and  i* 
girls. 

In  Leipfic. 

Married  314  pair 

Born  790  viz 2 

405  boys  and  385  girls. 
Buried  •  v  1264 

Among  which  were  23  3  mei 

and  146  women:  86  batcbe 
lors,  and  62  maidens:  231 
boys  and  195  girls:  nin< 

womei 
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women  in  childbed:  pg 
chrifoms,  i.  £.53  hoys  and 
45  girls:  58  ftili-born,  &s 
3  6‘  boys  and  22  girls. 

In  Berlin. 

/tarried  669  pair, 

5orn  227 9  • 

Juried  2426 

In  Wifmar. 

3briftened  168 

Juried  100 

In  Epperies. 

Jorn  1 7 1 

Juried  116 


JSL 


In  Rawitz, 

Born  134 

And  juft  as  many  males  as 
females,  except  two  pair  of 
twins. 

Buried  95 

Among  which  were  15  child¬ 
bed  women,  and  3  ftili- 
born. 

In  Dantzick. 

Born  1862 

Buried  1610 

Married  44-2 

This  is  merely  of  the  city, 
and  not  of  the  fuburbs  of 
i Dantzick . 


."7/;  •  ,  ■  O'v  .  f 

4  Lift  of  the  fever al  Cities  and  Towns  in  the  Kingdom 

of  Pruffia. 


\  r.V 

In  the  Tear  1720. 

Chrif - 
tened. 

Pair 

marr. 

Buried. 

Angerberg  ------- 

535 

88 

259 

Balga  -  --  --  -  -  -  - 

638 

113 

395 

Bartenftein  ------ 

224 

63 

18B 

Earthen  ------- 

337 

66 

246 

Brandenburg  ------- 

936 

213 

57 6 

Teutfch-Eulau  ------ 

IOO 

82 

Fifhaufen  --------- 

478 

103 

270 

Gerdauen  -  --  --  --  - 

489 

98 

206 

Gijgenburg  ------- 

225 

56 

137 

Infterburg  ------- 

2386 

3.36 

1 398 

Johannisburg  ------ 

378 

68 

488 

Labia  11  -  --  --  --  - 

61 6 

92 

473 

Liebftadt 

4.40 

73 

343 

Lotzen  -  --  --  --  - 

256 

45 

148 

Luck  -  -  -  --  --  -- 

364 

65 

174 

Marienwerder  ------ 

769 

145 

641 

Mummel  -  --  --  -  -  - 

953 

x  68 

448 

Ney  den  burg  ------- 

5 12 

104 

437 

Neuhaufoi  ------- 

243 

62 

1  141 

Z  z  z  ■  din 
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In  NeuliofF  -  -  - 
Oletzko  -  -  - 

Ortelsburg  -  - 

Ofterode  -  -  - 
Preufs  Eulau  - 

■ . . Marck  - 

— —  Holland  - 


Eaenit  - 


Raftenburg  - 


Rhein 

Schacken  -  -  -  -  - 
Schonberg  -  -  - 
Seheften  -  -  -  -  - 
Taxium  -  -  -  -  - 
Tilfit  ------ 

The  City  of  Koningsberg 


In  the  year  1721.  In  SreJIaw 


Buried, 

From  the  25th  of  Decem¬ 
ber  to  the  3 1  It  1720. 
January,  '1721.  ‘ 


March 
.April 
May 
June 
July 
Auguft 
September 
October 
November 

December  till  the  24th, 


123 
119 
161 
227 
14  9 


132 


86 


103 


125 

99 

1 2  1 

8p 


Males 

Females 


ChriffenedL 


610 


585 


Total  rip  5 

Married  405  pair 

Among  the  ’dead  were. 
Married  men  *0 

Women  1 « 


Total 


1482 


Widows  and  widowers 

Batchelors 

Maidens 

Childrenfo  ten  f  Boys 
years  of  age  c  Girls 

Stillborn  $  ji°Xs 
l  Girls 


Total 


1482 


3^5 


Roy al  Society. 


In  Jauer. 

Euried  114  Chriflened  124 

In  Vienna. 

Buried  6490  Chriflened  4104 

So  that  there  died  238 6  more  than  were  chriflened* 


Among  the  dead  were  43  cafualties. 
Beiides  8  perfons  of  90  years  of  age 


i 

9* 

2 

92 

3 

93 

3 

94 

\  k  Pi  "  ■:  A 

ay  > 

96 

I 

PS 

4 

99 

a* 

100 

l 

105 

In  Drefden. 

Buried  1850 

Chriflened 

139^ 

Married  404  pair. 

Amonsfl  the  buried  were. 

Girls 

S  Males 
tFemales 

400 

Married  men 
- —  women 

274 

20  6 

Still  boln 

50 

28 

Widowers 

42 

Among 

the  baptiz’d 

were, 

Widows 

238 

Boys 

701 

Batchelors 

128 

Girls 

$  Males 

C  Females 

690 

Maidens 

Boys 

93 

,A79 

Baftards 

40 

5E 

In 
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In  L  E  I  P  Z  I  C  K 
Buried. 


' 

Chry- 
fom  s. 

Still¬ 

born. 

jMarried  men 

5  - -  - - - - -  - - 

Married  women. 

Batchelors. 

Maidens. 

t  “* 

w 

0 

v< 

CO 

Girls. 

Childbed  women 

!  _ 

Males. 

Females 

1  Males. 

Females. 

* 

a. 

0 

5? 

0 

>-s 

CO 

R* 

>-»  • 
fu 

Somma.  i 

Janaary 

28 

25 

ll 

1 1 

15 

H 

1 

1 

1 

2 

3 

20 

134 

February 

l7 

1  2 

JA 

9 

16 

10 

2 

4 

3 

7 

2 

*7 

114 

March 

28 

29 

13 

j  2 

14 

15 

O 

1 

S 

3 

3 

*7 

138 

April 

3 1 

24 

9 

10 

17 

22 

2 

2 

3 

2 

0 

*3 

135 

May 

25 

23 

10 

9 

23 

16 

3 

6 

5 

0 

0 

16 

I  36 

June 

28 

1 6 

17 

4 

1  5 

13 

2 

3 

6 

.  2 

2 

1  2 

I  2o 

July 

7 

10 

7 

5 

8 

x  2 

2 

1 

4 

0 

3 

.  is 

74 

Auguft 

14 

8 

6 

6 

1 9  j  11 

3 

2 

3 

3 

2 

9 

86 

Septem- 

H 

H 

1 

O 

a 

1 3 

18 

2 

4 

4 

1 

I 

7 

81 

Odlober 

1 7 

10 

4 

7 

H 

20 

6 

7 

2 

7 

4 

5 

103 

Novemb. 

12 

J3 

3 

6 

20 

7 

1 

3 

7 

2 

0 

1 1 

85 

December 

16 

12 

2 

1 2 

J9 

*7 

10 

3 

3 

2 

1 

7 

94 

Summ. 

237 

169 

100 

931*93 

1 75 

24 

37 

44 

3 1 

21 

149 

1300 

Among  the  dead  were 
218  from  6.q  to  dp  years 
8a  70  79  old. 

id  80  88 

2  90  91 


Besides  1  Batchelor  of  do,  and 
2  ofdi;  and  5  maidens  of 
do,  62,^  dd,  70,  and  73. 
years  of  age. 


Chriftened 
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Chriilened. 


- 

Males. 

Fe¬ 

males. 

Total. 

Pair 

marr. 

January.  1 

43 

3i 

74 

13 

February. 

3i 

2  3 

54 

30 

March. 

34 

3i 

65 

I 

April. 

32 

38 

70 

May. 

3i 

22 

53 

20 

June. 

21 

3i 

52 

24 

July. 

37 

26 

63 

21 

Auguft. 

27 

38 

6; 

■7 

Septeni. 

29 

46 

75 

3° 

October. 

38 

33 

71 

20 

Novem. 

37 

34 

71 

52  : 

December 

27 

20 

47 

1 

Sum. 

387 

373  i  760 

268  \ 

Among  the  chriftened  were.  1 
Eight  pofthumous  $  14  twins  3 
63  baftardsj  and  2 
baptized.  1 


So  that  in  this  year  there  died 
1 300.  Born  and  chrilfened 
750.  Hence  there  are  54 o 
fewer  born  than  died. 


In  the  March . 


Chriftened  itfo8tf'  Amongft  which  were  554'  baftirds. 
Married  4613  Pa*r* 

Buried  135 11 

More  born  2575  than  buried. 

Anion?  the  buried  were  a8  perfons  of  9o  years  of  age  and 
upwards,  belides  3  of  100,  iofroi,  1  of  102,  a  or  104, 
2  of  107,  and  1  ot  1 1 2  years. 


In  the  whole  Royal  TruJJia. 


Born  75275.  Buried  5801 7. 
born  than  buried. 


That  there  are  17258  more 

Nsxt 
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Ne>J  follows  the  Special  Liji  of  the  Kingdom  of  Pruffia- 


In  Angerberg 


Balga 


Bartenftein 
Bahrten 
Brandenburg 
Dutch-Elau 
Fifhaufen 
Gerdauen 
Gilgenburg 


Infterburg 


Johannisburg 
Labia  u  — 

Liebftadc 
Lotzen  - 
Lyck 


Marienwerder 
Mummei 
Neydenburg 
Neuhaufen 
Neuhoff  — 
Oietzko  — 


Orcelsbure 

CJ 


Ofterode 
Preufs  Eylau 


Holland 

Marck 


IglVtC 


Ran 
Raftenburg 
Rhein  '■ 
Shacken 
Schonberg 
Seheften 
Tax  turn 
Tilfit 

the  City  of 


Ko.ningsberg 


Chri - 
ficncd. 


Pair 

Marr. 


Buried . 


518 

104 

605 

168 

278 

65 

357 

64 

94-4 

222 

~  103 

20 

-  498 

1 12 

490 

75 

-  I  10 

37 

22  3  5 

359 

-  463 

76 

5  6  9 

92 

43i 

94 

247 

68 

35z 

96 

765 

162 

914 

193 

*  5 4J 

1 2 1 

23  4 

59 

34 

10 

631 

X03 

497 

92 

369 

J44 

503 

JI3 

605 

1 66 

657 

134 

791 

95 

73s 

165 

4l6 

108 

514'- 

§7 

255| 

61 

33° 

80 

87  0 

09 

1245 

1 8  5 

1655 

424 

282; 
38  I 

218 
208 

695 

78 

300 

219 
?6 

889 
174 
277 
25  2 
1 8  a 

i83 
400 
52  2 
326 
I38 
4Q 

3  12 
282 
183 
428 
276 

335 

33 6 
537 

2  I  x 
326 
I47 

233 

50  S 


434 


1 7  7  6 


Total  20768)43 13112406 
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In  Ratisbon 

Chriftened  Males  —  13© 

females--  120  I 

Total  250 

Amongft  which  were  g  pair  of  twins,  viz.  2  boys  and 
%  girls.  Bcfides  6  baftards,  i.  e.  3  boys  and  3  girls. 

Buried  220.  viz*  Married  men  41.  Married  women  43, 
Young  men  11.  Young  women  15.  Children  no»  i.  e . 
>7  boys  and  43  girls.  Amongft  which,  widows  23*  Lying* 
inn  women  2*  Stilborn  2.  Married  <77  pair* 


Buried 
Married  Men 


In  «N urnburg. 
234  Males 


Chriftened* 


—  Women 

Bachelors 

48 

Maidens 

7$ 

Boys 

23a 

Girls 

191 

Stilborn 

18 

In  the  Suburbs 

10 

541 

54S 


Total  1084 


2 1  more  born  than  died? 
amongft  the  chriftened  were 
Total  io<7g  1 <7  pair  of  twins. 

In  Copenhagen^ 

Born  2#3©  Buried  2247* 

In  Amfler  dam. 

The  following  lift  contains  7  years,  viz.  from  1715  to  i)2l* 
Anno  1715  died  7633  Perfons 
**  7078 

7451 
8(744 
9726? 

7820 

7<*3*  * 

In  Epperies.  ^ 

Born  214.  Buried  14** 

In  fDantzick. 

Born  18331  Buried  1435*  Married  457  Pair# 
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17 

18 

19 

20 
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An  Account  of  the  fiiffettion  of  an  Eye  with  a  Caisraci  5  \ 
Mr.  John  Ranby.  Phil.  TranfiNc  381.  p.  36'. 

VERT.  21,  1723.  Mr.  Ranby  was  confulted  by  one  Willia 
■  Sellars ,  50  years  of  age,  who  complained  of  a  decay  i 

bis  fight ;  Upon  examining  his  eyes,  he  obferved  two  catarad  1 
ibat  in  his  right  eye  almoft  ripe,  the  other  juft  forming.  The 
being  no  other  obvious  method  of  relieving  the  patier 
Mr.  Ranby  propofed  the  operation  5  but  firft  advifed  him  1; 
fconlub  fome  others  of  the  profeflion  5  and  accordingly  advifir 
with  Mr.  lanner,  he,  upon  viewing  his  eyes,  declared  the! 
both  catarads,  but  that  neither  of  them  was  yet  fit  for  the  opr 
ration.  In  the  mean  time  the  patient  fell  ill  of  a  fever,  and  diee 
the  lecond  of  March.  Mr.  Ranby  procured  the  right  eye,  i 
jvhich  the  catarad  was  moll  confirmed,  in  order  to.  noa^e  aa 
exad  difiedion  of  it :  In  examining  it,  he  found  the  aqueou 
and  vitreous  Humours  in  their  natural  ftate  $  but  the  cryixallhm 
humour  opaque  and  of  a  foul  pearl  colour,  and  more  foiid  ful 
dance  than  uluab  The  generally  received  opinion,  that  a  ca, 
tarad  is  a  film,  growing  behind  or  fometimes  before  the  pupil] 
made  Mr.  Ranby  examine  both  chambers  of  the  aqueous  ha, 
mour,  with  the  utmoft  exadnefs,  but  all  to  mxpurpofp;  for  th 
aqueous  humour  had  its  natural  transparency,  nor  jcould  he  ofi 
lervc  any  thingprcternatural,  either  on  the  iris  or  uvea ,  except: 
j.ng  too  great  a  co'ntradion  of  the  pupil  This  very  much  con¬ 
firms  the  opinion  of  Maitrejean ,  frrf/se.  Heifer  and  Valfalva 
who  have  leverajly  after  ted,  that  a  catarad  is  only  an  opacity  o': 
the  cry  Hall  ine  humour  3  and  that  it  naturally  proceeds  from  z. 
lerous  acid,  which  fa  far  aftringes,  and  corrodes  its  fubftance,  as 
pp  ddtrpy  itef  trapfparency.  This.  Maitrejean  confirm?  bv  an: 
experiment  of  immerging  the  cryfialline  humour  in  a  compofi- 
non  ot  three  parts  water  and  one  of  aqua  fortis,  by  which  he 
tells  us  it  may  be  rendered  hard  and  opaque:  But  in  this  point 
Mr  .Ranby  is  of  the  lame  opinion  with  the  learned  Dr.  fPtt- 
cairn ,  who  has  fufficiently  proved,  that  there  is  no  fuch  le- 
rous  acidity  in  an  animalbofty.  To  Mr  .Ranby  nothing  feems 
more  eafy  than  to  deduce  this  opacity  of  the  cryftaliine  humour1 
from  an  inflammation  in  the  blood,  or  an  increaled  momentum  in 
the  fluids,  with  whifh  it  is  fqppljed :  For,  in  that  cafe  grofler 
particles,  inconfiifent  with  the  tranfparepcy,  may  be  impelled l 
into  the  lymphatic  veffels,  of  which  it  is  composed  $  and  that 
Uiere  is  an  inflammation  is  fufficiently  demonftrabJe  hence 
--  The' pattern  often  feels  a  pungent  pain  in  fhe  eye,  which,  as* 

it 
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t  i;s  generally  the  forerunner  of  a  cataraT ;  fo  it  ceruinly  indi¬ 
cates  an  inflammation  of  the  part.  2.  Thefe  trneul^,  which 
ip  pear,  fwimming  in  the  air,  as  it  were,  plainly  prove,  that 
here  are  opaque  particles  already  entered  into  the  lymphatic 
^effels,  which  compofe  the  vitreous  humour.  3.  The  iris, 
vhofe  colour  ariles  from  the  blood- veffels,  as  it  changes  from  a 
iohter  to  a  darker  colour,  fhews  the  violence  of  the  inflamrnfa- 
ion  5  and  is,  therefore,  efteemed  a  fymptom  of  the  wdrft  con- 
equence. 

Ibfervations  on  the  Comet,  that  appeared  in  October,  No¬ 
vember  andt December  1723  ,  by  Mr.  Bradley.  Phil,  iranD 
•  N°  282.  p.  41.  c  .  , 

rH  E  final  1  comet,  feen  in  thefe  parts  of  Europe  in  Kdj 
v ember ,  Qblober  and  ‘December  1723,  was  firfl  oblerved 
n  England  by  Dr.  Halley  O Bob er  9,  between  feven  and  eight 
’tldck  in  the  evening  ^  it  appearing  then  to  the  naked  eye  not 
nuch  unlike  a  liar  of  the  third  magnitude  :  Viewing  it  thro  a 
defcope,  he  law  iome  fmall  teleicopic  ftars  near  it,  whole  fit  un¬ 
ion  he  noted  together  with  that  of  the  comet,  in  order  to  its 
vhrch  way  it  tended.  About  9  o’clock  he  again  viewed  the 
omet,  and  found  it  coniioerably  moved  from  its  former  ft  at  i  on  ? 
laving  now  palled  a  imall  ftar,  which  at  the  time  of  the  hi  ft, 
bier  vat  ion  was  on  the  other  fide  of  it:  Comparing  the  two 
If  nations  of  the  comet  together,  he  perceived,  that  its  appa- 
ent  motion  at  that  time  was,  about  8  or  9  minutes  in  an  hour,  in 
direction  towards  fagitta  3  and  that  the  comet  palled  .very 
ear  it,  if  not  entirely  eclipfe  the  abovementioncd  Imall  liar,, 
vhole  place  he  afterwards  found  to  be  . in  70  zz  1  >/l  of  Aqua- 
ins,  with  50  2'  N.  Lat.  From  the  fituation  of  the  comer  as 
he  time  of  the  hrft  oblervafion,  he  judged  it  was  in  conjunction 

vith  the  liar  at  8h  5'  equal  time.  _  .  . 

Note,  that  the  equal  (and  not  the  apparent)  tiiifc*  is  like- 
vile  made  ufe  of  in  all  the  following  obfervations. 

OBober  10.  Dr.  Halley  having  communicated  to  Mr.  Bra  din 
he  fhblfance  of  what  he  had  oblerved,  the  latter  was  enabled 
he  night  following  to  lee  the  comet  at  JHanfled  ■  i  he  ootids? 
lindered  him  from  obferving  it  in  the  manner  he,  defigned  5  but 
le  had  time  enough  to  meaiure  its  diltance  (with  a  micrometer 
n  a  7  foot  telelcope)  from  a  liar  hi  .Aquarius ,  marked  z  by 
Bayer  C  At  <5h  21'  the  oblerved  diltance  between  this  ftar^anct 
he  comet  was  i°  13'  5 y1 ,  and  a  great  circle  pairing  thro  th^ 
tar  and  comet  made  an  angle  with  the  vertical  circle  of  yj-t 

'A  a  a  2  f 
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The  comet  was  more  foutherly  and  wefterly  than  the  liar. 
By  this  obfervation  the  comet  preceeded  the  ftar  i°  S'  5°,f 
dfcen.  being  39'  5^  more  foutherly?  So  that  the  comet’s  R, 
jifcen.  was  307°  6f  40^  and  its  declination  ii°  8'  15^  S. 

The  place  of  s  here  affiimed  is  according  to  the  CataL  Brit, 
as  are  alfo  the  places  of  the  other  ftars  hereafter  mentioned,  from 
which  the  comet  was  obferved.  The  right  afcenfions  and  decli- 
nations,  here  fet  down,  of  the  feveral  fmall  ftars,  that  are  not 
in  that  catalogue,  were  determined  by  obferving  the  differences 
of  R .  Jlfcen.  and  declination  between  thole  lmall  ftars  and 
others  that  were  in  the  catalogue,  and  had  nearly  the  fame  de¬ 
clinations. 

The  fame  evening  at  7 11  3'  a  fmall  ftar  that  was  more  eafterly 
than  the  comet,  and  had  much  the  fame  declination  with  it, 
was  diftant  from  it  35'  40^.  About  the  fame  time  another 
fmall  ftar,  that  had  nearly  the  fame  R .  Afienf,  with  the  comet, t 
but  was  more  foutherly,  was  diftant  from  it  39'  58^.  The 
places  of  thefe  two' ftars  he  had  not  hitherto  obferved. 

'I  he  next  night  proved  cloudy  3  fo  that  Mr.  Bradley  could, 
not  fee  the  comet  again  till  OBober  12.  when,  the  air  being  very 
ferene  and  clear,  he  (Mr,  \Pound  affifting  in  this  and  the  follow-r 
ing  nights  obfervations)  had  an  opportunity  of  comparing  it: 
with  two  or  three  fmall  ftars,  that  were  near  it. 

At  yh  22' a  lmall  ftar,  whole  right  afcenlion  was  found  304° 
40'  23^,  and  its  declination  70  8'  2 z,f  S.  preceeded  the  comet  in 
R,  Afcen,  2  6'  n!/  being  10'  42^  more  northerly?  Hence  the 
comet’s  R.  Afcen,  was  305°  6'  44*  and  its  declination  70  19* 
S. 

At  8h  50'’  the  comet  was  in  the  fame  parallel  of  declination 
with  another  fmall  ftar,  whole  R.  Afcen.  was  found  305°  9'  5 6't 
and  its  declination  70  13'  20V  S.  and  preceeded  the  faid  ftar  6r 
20^  R.  Afcen .  Hence  the  R.  Jlfcen .  of  the  comet  was  305°  y 
3 6R  and  its  declination  70  13'  20 ,f  S.  Thefe  oblervationSj 
were  made  with  a  1 5  foot  teleftope,  furnilhed  with  a  micro- 
meter  3  as  were  alio  all  thole  of  the  following  nights. 

The  next  night,  viz.  OBober  13,  6h  5 8'  the  comet  followed 
a  fmall  ftar  4'  to!/  R.  Afcen.  being  more  northerly  than  the  ftar 
jif  45^.  The  clouds  did  not  permit  to  obferve  the  place  of 
this  ftar;  but  its  right  Afieri.  mull:  be  about  304°  22  and  its 
declination  6°  10'  S. 

OBober  14.  The  comet  was  near  2  ftars,  which  are  the  66th. 
and  67th  of  Aquila  and  Antinous  in  the  Catal.  'Brit,  and  at* 
§h  37'  it  followed  the  fouthermoft  of  them  20'  37^  R,  Afcen* 

being; 


57 if  and  its  declinarion  i  9  22"  prccccucu  me 

!  R.  Afcen.  being  5'  lA  more  norther?^  Hence  the 
b  Afcen .  was  30 1°  25*  34^  and  its  declination  i°  4' 
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being  29'  8f'  more  foutherly  :  Hence  the  comet’s  R.  Afcen .  was 
303°  49'  10^  and  its  declination  40  43'  54^  S. 

OBober  15.  6h  3  5'  the  comet  preceeded  the  northermoft  cf 
the  faid  ftars  23'  6 *  R •  Afcen.  being  more  foutherly  than  the 
liar  4'  15 :  Hence  the  R.  Afcen .  of  the  comet  was  303°  24' 
40//  3  its  declination  30  51'  3f/  S. 

OBober  21.  6h  22'  a  fmall  liar  (whofe  i?.  Afcin.  was  found 
301°  7'  17^  and  its  declination  11'  50^  S.)  preceeded  the  comet 
41'  6ir  R.  Afcen.  being  5’  50"  more  foutherly.  Hence  the  co¬ 
met’s  R .  was  301°  48'  2  f  and  its  declination  <$'  S. 

OBober  22.  6h  24'  a  fmall  liar  (whofe  jR.  Afcen.  was  found 
301°  39'  47"  and  declination  32'  43"  N.)  followed  the  comet  f 
a  minute  R.  Afcen .  being  13'  4$"  more  northerly  :  Hence  the 
comet’s  R.  Afcen .  was  301°  39'  17^  and  its  declination  19' N. 

OBober  24.  8h  2'  a  fmall  liar  (whole  R.  Afcen.  was  found 
301°  24'  57"  and  its  declination  i°  9'  2  A  N .) ^preceeded  the 
comet  37  if 
comet’s  R 
^loV  N. 

OBober  29-  8n  56'  a  fmall  liar  (whofe  iN  was  found 

301 9  6'  and  declination  20  51'  N.)  preceeded  the  comet  A 
jR,  being  23"  40"  more  northerly:  Hence  the  comet’s 

R .  Afcen.  was  301°  6!  2A  and  its  declination  20  27'  20-'/  N. 

OBober.  30,  6h  20'.  The  fame  ftar  had  cxaflly  the  lame 
2L  with  the  comer,  being  11'  3  3"  more  northerly  .* 

Hence  the  comet’s  JT  Afcen .  was  30  rJ  6"  20  '  and  its  declina¬ 
tion  20  39'  27''  N. 

November  5.  5h  5  3#*  A  fmall  f  ar  (whole  R.  Ajcen.  was 
found  300°  35'  and  its  declination  30  45'  3c/''  N.)  preceeded  the 
comet  33'  in  R.  Afcen.  being  2'  8"  more  foutherly :  Hence  the 
comet’s  R.  Afcen.  was  301°  S' and  its  declination  30  47' 38" 

N.  .  , 

November  8.  7h  6'.  A  bright  ftar  placed  by  Hevehus  in 
Roflro  Aquil#,  but  not  inferred  in  the  Catal.  Hr  it.  (whole 
R.  Afcen.  at  this  time  was  found  302 0  21'  30'  and  declination 
4°  28'  4//  NO  followed  the  comet'10  7'  40"  in  R.  Afcen.  tang 
13'  3"  more  northerly  :  Hence  the  comer’s  R.  Afcen.  was  301® 

13'  5 o''  and  its  declination  40  15"  37"  N. 

A  ftar  (whole  R .  Afcen.  was  found 


November  14. 

-  n  1  ~ 


6h  20' 


301°  27'  10"  a iid  its  declination  40  59'  40"  N.)  preceeded  the 
comet  5/  35^  in  R.  AJcen*  being  5'  50"  more  foutherly:  Hence 
the  comet’s  R ,  Afcen.  was  301°  32'  45"  and  its  declination  50  5' 
30''  Nr 
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This  was  the  laft  time  Mr.  Bradley  obferved  the  place  of 
fthe  comet,  till  after  the  full  moon. 

Dr.  Halley  and  Mr.  Graham  continued  to  obferve  the  comet 
till  November  20.  and  according  to  both  their  obfervations  that 
evening  at  7h  45'  the  comet  followed  0  in  Collo  Aquilee  6°  33' 
55"  *n  - ifcen .  being  about  4'  more  northerly  than  the  Bar  ; 
Hence  the  comet’s  R.  Afcen.  was  301°  59'  50"  and  its  declina¬ 
tion  5°  48'  55"  N. 

The  light  of  the  moon  lncreafing  daily,  prevented  them  from 
making  any  more  obfervations,  the  comet  being  by  this  time 
grown  fo  faint,  as  to  become  in  a  manner  imperceptible,  while 
the  moon  fhine  bright :  And  the  faint  appearance  it  made  be» 
fore  the  moon  obBru<Bed  the  light  of  it,  gave  little  hopes  of  its 
being  feen  again  after  the  full  moon,  biotwithBanding  which 
Mr.  Rradlef  (being  then  near  Cirencefier  in  Gloucefterjhire )  was 
tempted  by  the  ferenity  of  the  evening,  and  the  uie  of  a  very 
good  10  foot  telefcope,  to  look  for  it  again  before  the  moon 
role  $  and  he  found  it  among  feme  fmall  telefcopic  fbars  5  but  it 
appeared  lb  faint  and  dull,  as  made  it  doubtful,  whether  what 
lie  took  for  the  comet  might  not  be  a  fmall  ftar  with  a  little 
Jhazinefs  about  it.  But  this  doubt  was  cleared  two  nights  after, 
when  he  perceived  that  the  comet  was  moved  from  its  former 
lituation,  towards  a  bright  telefcopic  ftar,  from  which  he  after¬ 
wards  took  its  difference  of  R.  Ajcen .  and  declination  upon  his 
return  to  Wanjled  on  December  7. 

This  Bar’s  R.  Afcen .  was  then  found  to  be  30 30  39'  zo,f  and 
declination  7*  32'  30''  N.  And  ‘December  7.  6h  45'  the  comet 
followed  it  3'  1 5"  in  R.  Afcen .  being  14'  more  northerly  than 
the  Bar:  Hence  the  comet’s  R.  Afcen.  was  303°  42'  35^  and  its 
declination  70  4 6'  30^  N. 

This  was  the  laB  night  Mr.  Bradley  faw  the  comet,  an  un¬ 
interrupted  lucceflion  of  cloudy  evenings  fo  long  prevented  his 
obierving  it,  that  it  became  uncertain  where  to  look  for  it. 

The  above-mentioned  obfervations  are  the  principal  of  thole 
made  at  Wanfted  5  and  moB  of  them  being  taken  from  Bars, 
which  are  not  in  the  Britijh  catalogue,  whole  places,  therefore, 
are  here  determined,  only  by  comparing  them  with  fotne  that 
were  $  it  cannot  be  fuppoled,  that  the  comet’s  places,  deduced 
from  them,  are  altogether  exa<B.  For  which  reafon  Mr.  Bradley 
has  all  along  let  down  not  only  the  place  of  the  comet  and 
Bar,  where  it  was  known ;  but  alfo  the  particulars  of  the  ob- 
fervation,  that  if  any  hereafter  fhould  be  willing  to  examine  the 
track  of  this  comet  more  nicely,  they  may  know  where  to  hod 

tha 
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the  liars,  from  which  it  was  obferved.  The  places  of  the  liars 
here  let  down  are  abundantly  fufficient  for  that  purpofe,  as  will 
appear*  from  the  following  table,  which  contains  the  longitudes 
and  latitudes  of  the  comet,  deduced  from  the  foregoing  obfer- 
vations  5  together  with  the  places  of  the  comet,  calculated  from 
the  theory  of  gravity,  for  the  times  of  oblervation  on  the  leve- 
ral  days  therein  mentioned  ;  as  alfo  the  differences  between  the 
obferved  and  computed  places.  Thole  differences,  not  exceed¬ 
ing  1  minute,  fhew,  that  the  obfervations  are  not  only  confonant 
to  each  other,  but  that  the  places  pf  the  liars  are  likewile  near 
the  truth  5  lince  the  comet’s  places,  deduced  from  them,  are  found 
all  along  to  agree  fufficiently  near  with  the  theory  of  gravity  » 
the  truth  of  which  having  long  fince  been  ellablifhed  by  its 
great  author  Sir  Ifaac  Newton  and  by  Dr.  Halley ,  needs  not  the 
confirmation  of  lo  fhort  a  feries  of  obfervations,  as  was  made 
of  this  comet :  But  fhort  as  it  is,  Mr.  Bradley  prefumes,  it  will 
be  no  eafy  matter  to  account  for  the  obfervations  with  the  fame 
degree  of  exaflneft  any  other  way  than  by  that  theory,  accord¬ 
ing  to  which  the  following  computations  are  made. 
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In  order  to  determine  the  orbit  of  this  comet,  Mr.  'Bradley 
fuppofed  it  to  defcribe  a  parabola,  agreeable  to  what  is  deli¬ 
vered  in  lib .  3.  of  Sir  Ifaac  Newton's  ‘Princip Math,  and 
then  he  found  the  inclination  of  the  planevS  of  the  orbit  and 
ecliptic  49°  59';  the  place  of  the  aicending  node  14°  16'  of 
dries  5  the  place  of  the  perihelion  iz°  52'  zo!/  of  Taurus  5  the 
difhnce  of  the  perihelion  from  the  node  28°  3 6"  iolf  i  the  loga¬ 
rithm- of  the  perihelion  diliance  9,999414  ;  the  logarithm  of 
the  diurnal  motion  9.961007  5  the  time  of  the  comet’s  being  in 
its  perihelion  September  16.  i6n  10'  equal  time.  The  motion 
of  the  comet  in  its  orbit,  thus  iituated,  was  retrograde  or  con¬ 
trary  to  the  order  of  the  iigns. 

From  theie  elements,  by  the  help  of  Dr.  Halley's  general  ta¬ 
ble  for  comets,  (to  which  they  are  adapted)  Mr.  Bradley  com¬ 
puted  the  places  in  the  foregoing  table,  which  agreeing  with 
the  oblerved  places  as  near  as  the  obfervations  themfelves  agree 
with  each  other,  fHew,  that  it  would  be  a  vain  attempt  to  pre¬ 
tend  to  determine  the  true  ellipsis  in  which  this  cornet  moves,  or 
its  periodical  revolution,  from  lo  fmail  a  part  of  its  orbit  as  it 
described  between  the  firfi  and  laid  of  the  foregoing  observations ; 
This,  therefore,  muft  be  left  to  pofterity  •  efpecially,  dnee  it  is 
certain,  that  this  comet  is  not  one  of  thole  of  which  obierva- 
tions  have  hitherto  been  tranfmitted  to  us,  fufficient  to  deter¬ 
mine  the  lifuation  of  their  orbits. 

The  nucleus  of  this  comet  was  very  little  ;  for,  it  appeared 
but  ©f  a  fmail  diameter,  when  Mr .  S r  a  dley  frit  law  it  ^  too 
was  then  above  three  times  nearer  the  earth  tnan  the  iun  is  at  its 
mean  diftance :  Its  tail  was  then  hardly  discernible  with  the 
naked  eye  ^  but  thro’  a  telelcope  one  might  perceive  a  taint 
light,  extending  ltfelf  above  a  degree  from  the  body. 

Mr.  Bradley  had  not  hitherto  heard,  that  this  comet  wasfoen 
before  OBober  6.  tho’  it  was  in  a  proper  fituation  to  have  been 
oblerved  in  the  morning,  the  mole  part  of  September  5  <-  - }' -  ~ 
cially,  from  the  time  it  was  in  its  perihelion,  till  near  the  end  ot 
that  month:  For,  about  that  time  it  croffed  the  milky  way  be¬ 
tween  the  mafi  of  the  pip  and  the  head  of  the  (dr eat  pal-; 

ling  between  the  bright  liars  in  the  body  and  tail  ot  tae  yirecvt 
do£ y  towards  the  head  of  the  dove,  where  a  was  about  Septem¬ 
ber  29.  being  by  that  time  got  lo  far  towards  the  iojaui  pole,  7s 
not  to  rife  above  our  horizon.  From  thence  if  palled  under  tn- 
rail  of  Xiphias  within  about  15°  of  the  louth  pole  °i 
<cliptic  ;  and  moving  on  between  the  head  of  hydras  and  1  he 
bright  ftar  in  lEridanus>  called  debar nar ,  it  went  by  the  ha* 
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in  the  body  and  neck  of  the  crane  about  October  5.  when  it 
came  again  above  out  horizon:  From  hence  palling  under  the 
tail  of  the  fouthern  fifh,  and  between  the  ftars  in  the  fhoulder 
of  Capricorn ,  it  crofled  the  ecliptic  OBober  8.  in  about  8°  and 
I  of  Aquarius :  From  thence  it  moved  on  by  the  hands  of 
Aquarius,  and  Antinous  towards  the  head  of  the  eagle  >  accord¬ 
ing  to  its  courfe  before  described. 

The  comet  was  in  oppofltion  to  the  fun  OBober  1.  when  it 
had  near  740  S.  Lat.  and  altered  its  longitude  2  figns  in  a  day* 
About  O Bober  3.  it  was  in  its  perigaeum  or  neareft  diftance  to 
the  earth,  being  then  almoft  10  times  nearer  it  than  the  fun  is 
at  its  mean  diftance  5  and  its  apparent  motion  was  then  about 
200  in  a  day  •  and  when  Mr.  Bradley  laft  faw  it,  it  was  above 
twice  as  far  off  as  the  fun. 

Obfervations  on  the  fame  Comet  at  Witham  in  Effexj  by 
the  Lord  Paifley.  Phil.  Tranf.  N°  382.  p.  50. 

H  I  S  Lord fh ip  being  at  Witham  in  where  he  had 

the  advantage  of  a  very  clear  Iky,  fird  difcovered  this 
comet  on  Friday  the  nth  of  O Bober ,  1723,  about  7  o’clock  in 
the  evening  5  it  then  appeared  not  much  unlike  a  ftar  of  be¬ 
tween  the  fourth  and  fifth  magnitude  5  but  a  hazinefs  round  the 
head,  and  fome  light  ftreaming  from  it  on  that  fide,  oppofite  to 
the  fun,  induced  him  immediately  to  look  upon  it  as  a  fmall 
comet  5  which  his  oblesvation  next  evening  abundantly  fatisfied 
him  of.  He  was  very  particular  in  the  notice  he  took  of  its 
appearance,  Fig.  1,  2,  3.  Plate  XL  reprefenting  it  on  three  leve- 
ral  nights,  viz.  the  11th  13th  and  13th  of  the  fame  month  : 
Some  time  after  the  tail  became  fo  inconfiderable,  as  hardly  to 
deferve  any  farther  defcription,  as  will  he  readily  judged  from 
the  decreale  of  it  between  the  11.  and  15.  days  of  the  month. 
The  tail  was  viiible  on  the  1 1.  to  near  a  degree’s  diflance  from 
the  body,  as  he  found  by  comparing  it  with  fome  known  difi 
tances  in  the  heavens  3  it  was  of  a  dufky  light,  not  unlike  a 
cloud  growing  darker  and  darker  towards  its  extremity,  as  re- 
p relented  in  Fig.  1.  where,  as  well  as  in  the  two  following  Fig. 
the  whole  fpeck  in  the  head  is  dcfigned  to  (hew  the  brightnefs 
of  a  fmall  flar ;  from  the  companion  of  which  with  the  tail, 
the  brightnefs  of  the  latter  may  in  fome  fort  be  collected.  The 
tail  appeared  (harper  and  not  id  much  Ipread  in  the  two  follow¬ 
ing  obiervations,  and  in  the  laft  did  not  exceed  part  of  the 
firft  length  $  it  was  then  of  a  much  darker  colour,  which  made 
the  difference  between  that  and '  the  head  more  obfemble,  the 
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[lead  (till  appearing  fufficiently  bright.  For  fome  following 
nights  his  oblervations  were  interrupted  by  cloudy  weather,  after 
which  the  comet  was  fo  far  di minified,  as  only  to  be  known  by 
its  motion,  its  appearance  being  no  ways  diftinguilhable  from 
that  of  a  fmall  nebuldle  liar. 

An  Obfervation  on  the  fame  Comet  at  Albano  October 
! 72. 3  5  by  S.  Francifco  Bianchini.  Phil.  Tranl.  382. 
p.  51.  fr  an  fated  from  the  Latin. 

OCfOB.i-j.  S.  Bianchini,  after  obferving  the  fituation  of 
Jupiter's  fatellites,  chanced  to  caft  his  eyes  on  Capricorn  3 
and  running  over  all  the  Bars  m  that  conftellation,  he  eipied  a 
certain  nebulofe  Bar,  larger  than  any  of  the  reft,  but  which  he 
never  obferved  there  before  :  In  order  to  examine  this  new  phe¬ 
nomenon,  he  directed  his  telefcope  thither,  and  he  immediately 
found  it  to  be  a  comet;  for,  there  appeared  a  very  thm  nebu¬ 
lous  globe  with  a  fmall  bright  nucleus  in  tne  middle:  It  might 
likewife  be  feen  with  the  naked  eye.  Befides  the  nebula  01  at- 
mofphere  of  a  comet,  it  had  a  ihort  rail,  regarding  the  eait,  as 
reprefented  Fig.  4.  Plate  XI. 

S.  "Bianchini  made  his  ufual  observations  on  this  comet,  m 
order  to  find  its  longitude,  latitude  and  proper  motion.  _ 

The  firB  night,  viz .  Otfober  17.  about  7h  44/  p.  m.  it  pais  d 
over  the  meridian  (which  almoft  coincides  with  tnat  ot  Roms) 

and  was  diBant  from  the  zenith  69°  29' •  r 

At  8h  11'  30 ^  the  comet  was  diBant  from  Fomahant  ot 
Aquarius  200  53';  and  at  8h  17'  9°'7  from  ^  in  Aquarius's 
right  thoulder  n°  8'  3  confidently,  the  comet  was  in  1 1  54  ot 
Aquarius,  with  about  n°  io'  S.  Lat.  from  the  ecliptic. 

On  the  21.  it  was  as  near  the  ftar  5  in  the  net  above  Aqua¬ 
rius's  left  hand,  as  s  itfelf  is  near  the  letter  ftar  p  in  the  tame 
net,  and  the  comet  formed  a  right  line  witn  1  ana  [*,  as  repre¬ 
fented  Fig.  5.  Therefore,  from  this  oblervation  and  from  the 
difference°of  R.  Afcen.  and  declination  between  the  comet  and 
the  faid  ftar  «,  which  S.  Bianchini  very  carefully  obferved,  the 
place  of  the  comet  was  in  6°  45*  °f  Aquarius  witn  85  *  ja  * 
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After  feveral  trials  he  could  find  no  fenfible  parallax  3  conic - 
quently,  its  dilfance  from  the  earth  muft  be  very  confiderable. 

As  to  the  comet’s  latitude  there  was  not  above  a  minute  or 
two  difference  between  Bianchints  obiervation,  and  that  made 
by  F.  Carbone  and  Capajjo  5  in  all  other  ref  pc  61s  the  obierva¬ 
tion  s  perfeclly  agreed. 


Obfer  vat  ions  about  Wafps  aud  the  ^Difference  of  their  Sexes  3 
by  Air.  Derham.  Phil.  TrarX  N°  382.  p.  53. 

|N  July  1723.  yiwiDerham  obferved  feveral  wafps  flying 
about  the  top  of  the  collegiate  Chapel  in  Wind  for  Caflie^ 
and  particularly,  frequenting  a  covering  of  deal-boards  and  the’ 
pieces  of  timber,  lying  on  the  leads  3  moil  of  fhefe  wafps  were 
of  a  larger  fort  than  ufual,  and  he  imagined  they  came  thither 
to  gnaw  the  wood,  and  carry  it  away  in  mouthfuls  to  build 
their  nefts  5  of  which  he  has  taken  notice  in  his  hPhyf.  Ifheoh 
particularly,  "Book  4.  ch.  11.  note  21.  and  ch.  13.  note  12":  On 
July  6.  he  obferved  a  cluifer  only  of  three  waips,  cloiely  em¬ 
bracing  each  other  3  one  of  which  was  a  large  female  wafp  5 
the  other  two  of  a  Idler  fort :  Soon  after  he  found  8  or  10 
wafps,  cloiely  hanging  together,  and  divers  other  fuch  like  par¬ 
cels  :  In  the  midft  of  all  which  wras  conflantly  a  queen- wafp", 
and  only  one  5  the  reft  being  always  of  a  different  fort  from 
either  the  queen  or  the  common  waips,  which  made  him  fuf- 
pcft  they  were  male  and  female  3  and,  therefore,  examining 
another  duller  of  them  with  greater  exadlnefs,  he  found  the 
queen -wafp  in  coitu  with  one  of  the  other  wafps,  and  fo  cloiely 
joined  tail  to  tail,  that  it  was  fume  time  before  they  were 
parted; 

After  this  he  caught  all  the  wafps  he  could  on  the  top  of  the 
chapel,  but  he  could  not  lee  one  of  the  common  labouring  wafps 
among  them  3  but  all  were  for  the  molt  part  male  waips,  with 
now  and  then  a  queen  or  female  among  them,  and  ihe  com¬ 
monly  in  coitu. 

Hence  it  appears,  that  there  are  three  forts  of  waips  3  the 
queens  or  females,  the  kings  or  males  and-  the  common  labour- 
ing  waips,  and  each  of  them  very  diftind. 

i  he  queen  or  female  wafp  (by  many  called  the  king-wafp) 
Is  much  longer  in  the  body  and  larger  than  any  other  wafp. 

Ihe  male  waips  are  Idler  than  the  queens  3  but  as  much 
longer  and  larger  than  the  common  waips,  as  the  queen  is 
longer  and  larger  than  thefe  :  The  males  have  no  flings  as  the 
queens  and  common  wafps  all  have  3.  and  theie  are  according  to 
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Motif eU  what  authors  call’  A  and  take  to  be  females ; 

:ho’  he  hiinfelf  be  of  another  opinion,  imagining  all  wafps  to 
lave  flings,  from  his  examining  a  wafps  ned  at  Ham ,  Anno 
1587.  in  which  he  found  none  without  a  fling.  But  Mr.  iDer- 
bam  is  furprifed,  how  that  curious  enquirer  fhould  mil’s  of 
:hefe  fling  lefs  male  wafps ;  He  mu  ft  either  have  been  too  hady 
in  his  examination,  and  not  being  aware  of  toe  difference,  have 
bought  the  males  (which  are  but  few  in  number  to  the  labour¬ 
ing  wafps)  were  the  fame  and  had  flings  as  well  as  the  reft  ;  or 
elfe  he  made  his  enquiry  at  a  time,  when  perhaps  toe  males 
had  darted  the  neft,  which,  probably,  they  may  do,  as  thq 
male  or  drone-bees  are  forced  to  do  $  or  elie  tne  year  1587  (in 
which  Jlfoufet  made  his  obfervatioo)  might  produce  fewer  waips, 
at  lead  fewer  male-wafps  than  the  Cummer  of  the  year  1723 
did,  (in  which  Mr.  Derham  made  his)  which  was  obferved  to 
have  a  greater  abundance  of  wafp-nefls  thamhad  been  known^for 
many  years:  And  m  all  the  nefls  he  fearched  into,  ne  conftantly 
found  male  wafps  more  or  lefs,  according  to  tke  fise  01  the  next 
and  number  of  w'afps  therein  ^  and  the  part  of  the  neft,  where 
thefe  males  are  bred,  or  at  leaft  where  he  found  them  madly 
refid e,  was  chiefly  the  two  uppermoft  cells  or  partings  between 

the  combs,  but  one.  , 

But  to  return  to  the  diftin£lion  of  the  ma*e  wafps  5  another 
thin°  by  which  they  may  De  known  from  other  wa^ps,  is  tncir 
antenna  or  horns,  which  are  longer  and  larger  than  either  thole 
of  the  queen  or  common  wafps  5  and  with  them  they  feem  in 
running  to  feel  more  than  the  others  do. 

'  But  the  chief  difference  is  in  the  parts  of  generation  or  tneie 
male  wafps,  which  are  quite  different  from  thole  of  other 

Bor  the  difeovery  of  thefe  parts,  if  trie  alvus  oe  picffl  d,  an 
hornv  or  fhell-like  part  will  be  thruft  out,  of  a  fhinkig  black 
colour,  which  conflfts  of  two  parts  like  fhel-ls,  lomewhat  re-^ 
lembling  the  caflagnets  ufed  m  dancings  at  toe  extremity  of 
each  grows  a  hook,  lomewhat  like  thole  of  the  earwig’s  tail, 
but  1  mailer  5  in  tbe  middle  between  thefe  hooks  appear  thiee 
parts,  the  middlemofl  of  which  is  a  fluff  brown  tuoe,  very  curl* 
oufty  made  with  the  fore-part  like  a  Ipoon  or  ladle,  and  the 
other  end  within  the  body,  is  neatly  branched  and  braced  to  each 
fide  within  the  two  ftidls  abovemention ed :  A  little  above 
which  branching  is  a  w&tiqv  or  fwelling,  like  that  of  a  dog’s 
pizzle *  and  probably,  ferves  for  .the  lame  ufe,  ft  tms  tube  oe 

(as  Mr.  ‘Derham  imagines)  the  penis  of  tne  waip. 

•  '1  ■  .  '  On 
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On  each  fide  this  penis,  Ive  two  ftiff  parts  branched  at  th 
top,  with  fornewhat  like  hairs,  thereby  refembling  bru  flies  5  j 
the  bottom  of  thefe  are  two  curious  black  cells,  with  an  openin; 
on  one  fide,  like  that  of  the  concha  veneris ,  and  with  fmal 
whitifh  hair  growing  on  one  edge  thereof.  What  the  uie  c 
thefe  two  brufh-like  members  may  be,  Mr.  Denham  coul 
not  tell,  unlefs  it  were  to  ftrengthen  and  fupport,  or  direff  th! 
penis  in  coitu,  or  provoke  therein. 

Behind  all  thefe  parts,  already  defcribed,  and  more  withk 
the  body,  lies  a  long  contorted  white  veffel,  which  at  fir! 
Mr.  Derham  took  to  be  the  real  penis,  penetrating  the  ladle-lik, 
tube  already  mentioned :  But  upon  farther  examination,  he  ra 
ther  takes  it  to  be  the  fpcrmatic  veffel. 

The  ufeof  the  2  little  hooks  at  the  extremity  of  the  europm* 
gium  or  fhells,  Mr. Derham  takes  to  be,  the  catching  hold  0  i 
the  female’s  podex,  and  direff  ing  and  aflifting  the  penetration  o  : 
the  penis  in  coitu . 

As  to  tne  parts  or  generation  in  the  queen  or  female-wafps: , 
there  was  nothing  to  be  feen  fo  remarkable,  as  in  the  male ;  butt 
thole  parts  are  very  like  what  we  fee  in  the  common  labouring* 
wafps :  And  with  the  moft  accurate  obfervations  Mr.  Derham 
could  make  with  his  microfcopes,  he  could  not  perceive  any 
difference  at  all.  For  which  reafbn  he  fuppofes  it  is,  that  moft 
of  the  writers  on  wafps  and  bees  have  been  very  confuted  and. 
wavering  about  the  fexes  of  thefe  two  tribes  of  infeffs.  It. 
would  be  endlefs  to  cite  authors  and  their  opinions  5  efpecially,, 
concerning  the  bee-tribe.  Mr.  Derham  thinks  Swammerdam’s- 
opinion,  vide  Swam.  Hift:  Inf  eft.  p.  92.  (who  as  he  was  one  of 
the  firft  that  rejeffed  equivocal  generation,  fo  he  was  one  of  the 
moft:  judicious  writers  on  infeffs  J  is  the  moft:  juft,  viz.  that 
there  are  three  forts  of  bees.  ‘  1.  The  king  or  more  properly, 
6  the  queen,  as  being  of  the  female  fex.  2.  The  drones,  who 
£  are  properly  males.  5.  The  labouring  bees,  whofelexwe: 
*  cannot  diftinguifh,  fince  we  can  obferve  neither  male  nor  fe-  > 
6  male  parts  in  them,  which  are  very  diftinff  in  the  drones  of ' 
c  kings  and  the  queens,  by  a  vulgar  error  called  the  kings. 

6  According  to  the  incomparable  anatom jil  Job.  Van  Horne , 

4  there  is  an  ovarium  in  the  queens, 

As  to  what  is  related  by  Ariftotk,  ^Pliny,  Virgil,  or  any 
other  ancient  authors,  or  by  our  more  numerous  modern  authors, 
concerning  the  produff  ion  of  wafps  out  of  horfes*  or  of  bees 
out  of'  oxen  or  young  bullocks  5  as  alfo  of  their  polity,  their 
emperors,  kings,  dukes  and  common  fubjeffs,  their  exaff 

difciplinc 
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ifcipline  and  juftice,  their  Arid  temperance  and  other  wtues, 
ith  a  great  deal  more,  is  fo  very  whimfical,  that  it  is  not 
orth  while,  to  take  any  farther  notice  of  it :  But  there  is  a 
ory  told  by  Moufet,  in  Theat.  Inf  eft. .  I  i.  c.  8.  that  deferve# 
iT  confederation,  viz.  4  that  in  1582,  being  on  the  higheft 
ridges  of  the  Carmel- tills  (Mr.  Derham  fuppofes  m  Lanca- 
cap  ire)  he  oblerved  among  the  rocks  two  Ipecies  of  wafps 
deiperately  fighting  5  that  they  differed  only  in  fize  5  that  the 
larger  trufted  to  their  ftrengto,  and  the  fmaller  to  their  num¬ 
bers  •  there  being  fix  of  the  fmaller  ones  engaged  againft  only 
one  of  the  larger  fize  5  and  that  the  battle  was  not  in  the  air, 
but  among  the  graft,  and  laded  for  fome  hours  in  the  hotted 
fun,  it  not  being  at  an  end  in  two  or  three  hours.  *1  he  caule 
:  this  engagement  according  to  Moufet  was,  that  tne  large 
alps  are  wont  to  rob  the  lejfler  of  their  honey  and  young,  or 
o  them  fome  fuch  injury  5  and  the  leffer  being  very  revengeful 
id  naturally  full  of  courage,  did  outorave  even  JMars  himielf 
1  affaulting  their  enemy.  But  this  engagement  Mr.  therham 
kes  to  be  fuch  another,  as  that  he  has  given  the  account  of, 
imely,  one  under  the  conduct  01  Ve'fius^  ratner  than  of  Mats. 

And  as  there  is  no  doubt  to  be  made  of  its  being  fuch,  and 
lat  the  engagement  feen  by  Moufet  was  on  the  higheit  tops  of 
artmel  {in  fummis  Cartmeli  Montium  jugis )  as  that  Mr.  J)erm 
,am  faw  was  on  the  very  top  of  Windfor-Chafef  it  may  deferve 
>  be  confidered,  whether  wafps  ever  copulate  in  lower  places, 
bvious  to  difturbance  and  every  one  s  oblervation  5  or  only  oa 
ich  eminencies,  where  they  can  be  more  out  of  fight  $  ana  con- 
■quently,  in  greater  lafety  :  And  if  at  any  time  they  mould  be 
>und  in  copulation,  they  may  all  with  fafety  be  ieileu  wit.*  the 
aked  hand,  provided  it  can  be  fecured  againft  the  queen -warp, 
'hich  is  the  only  one  in  the  company,  tnat  is  provided  with  a 

q'o  conclude  theie  obiervations  about  tne  fexes  of  yvalps, 
ftr.  Derham  takes  notice  ot  Moufet  s  experiment,  (which  the 
)rmer  tried)  viz.  if  you  take  a  wafp  by  the  feet  and  Buffer  her 
)  buz,  thote  wafps,  which  have  no  flings,  but  none  of  thofe 
iat  have,  will  fly  to  her  5  which  fome,  fays  he,  ule  as  an  ar- 
ument. to  prove,  that  fome  wafps  are  males,  and  fome  females, 
'his  experiment  Mr.  ‘Derham  was  minded  to  tr  y  with  a  queen- 
,afb  more  efpecially  5  not  knowing,  but  that  wafps,  particu- 
arly  the  males,  might  be  as  fond  of  their  queens,  as  the  bees 
re  of  theirs,  who  will  not  forfake  them,  but  live  and  die  with 

hem  But  he  did  not  find  it  fucceed  fo  among  the  wafps : 

Bor, 
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For,  tHo’  he  put  force  queen-wafp's  and  others  alfo,  near  the  er 
trance  of  fome  large  wafp-nefts  ;  yet  he  did  not  obierve  ar 
flock  near  them,  only  now  and  then  one  of  the  common  waf 
for  a  little  while,  to  fee  their  fellow  confined:  But,  it  is  tru 
the  queen -wafps  he  confined,  were  weak  and  did  not  buz  Iona, 
as  a  lib  the  time  of  copulation  was,  probably,  pail,  it  heir 
Augufi  12.  when  he  tried  the  experiment. 


cI*wo  Curious  Obfervations  on  the  prodigious  fize  of  the  € 
nsentum  and  uncommon  '  Colour  of  the  Saliva  5  by 
John  Huxham.  Phil.  Tranf.  N°  382.  p.  do.  TranJIate 
from  the  Latin. 


A  Certain  woman  was  for  a  long  time  troubled  with  colic  an 
vomiting,  upon  which  there  embed  a  hard  fwelling  of  he 
belly,  that,  increadng  daily,  grew  to  a  prodigious  fize?  An 
now  the  patient  vomited  every  thing,  black  and  pure  bile,  an 
at  length  the  foeces-  themfelves  were  thrown  up.  The  pain  beiir 
often  very  fevere,  efpecially  in  the.  left  hypocondrium,  foments 
tions,  cathartics,  glyfters,  anodynes  and  foveral  other,  medicine 
were  made  ule  of  5  but  all  to  no  purpofe  3  the  pain  continued 
the  fwelling  increafed,  and  was  as  hard  as  a  piece  of  board 
From  this  fwelling  there  arofe  feveral  protuberances,  as  it  were 
one  or  two  of  which  were  as  big  as  a  child’s  head/  and  other 
£->  big  as  a  man  s  fill"  3  the  largelt  was  in  the  left  hypocondrium 
where  fhe  felt  the  mod  exquilite  pain.;  As  the  Iwelling  in 
created,  the  patient  had  a  great  difficulty  of  breathing  ;  and  afiei 
iS;e  had  i  u  Acred  a  deal  of  pain  tor  airooft  14  months  .illegal- 
length  died. 

The  belly  was  obforved  to  be  very  protuberant,  while  the  red 
of  the  body  was  exceedingly  emaciated.  Upon  cutting  the  ab- 
dome n,  there  preiented  to  view  a  large  mafs  of  fuet,  as"  it  were, 
foniy  not  io  white}  that  filled  up  the  whole  cavity  of  the  belly 
in  inch  a  manner,  that  neither  the  fksmach,  liver  or  any  of  the 
inteflines,  could  be  ieen ;  for,  this  enormous  omentum  adhered 
to  the  peritonaeum  in  feveral  places ;  dpecially,  in  both  the  by- 
pocondriay  where  the  adheiion  was  broader  and  firmer.  Upon 
t  <tkmg  a  ctuc  al  incilioi^  on  the  peritonaeum  and  feparating  it 
from  the  omentum ,  this  latter  adhered  to  the  whole  concave  fide 


of  the  liver  ;  the  flomach  was  opprefied  by.  its  weight,  as ’were 
gilo  the  duodenum ,  colon  and  jejunum  ;  it  adhered  and  was  con¬ 
founded,  as  it  were,  with  the.  fatty  integument  of  the  kidneys 
efpecially  the  left;  lb  that  the  colon ,  a  little  higher  than  where 
it  terminates  in  the  rethim^  was  entirely  wrapped  up  in  this,  con¬ 
creted 
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creted  mafs  of  luet :  Hence  the  paffage  oq  the  fceces  was  ob- 
llru£led,  and  hence  proceeded  thole  exquifite  pains  the  patient 
was  tormented  with  before  her  deatn  i  And  to  obierve  this  by 
the  bye,  for  feveral  days  before  fhe  died,  fhe  had  no  Itool 
either  fpontaneoully  of  by  the  Iharpell  glyfterS. 

Afterwards  th q,  omentum  was  leparated  from  the  liver,  no- 
mach,  fchirrous  pancreas,  the  inteilines,  and  at  length  from 
the  melentery,  and  the  internal :  lamina  oi  the  pBY'ttdti&utft)  that 
covers  the  kidneys  The  fpleen  was  lunk  in  lome  mealure  mtc^ 
this  trials,  being  thereby  contraHed  and  relembling  a  piece  of 

hide.  ^  . 

This  omentum  weighed  1 6  lb.  and  f-  averdupois,  belides  one 
or  two  pounds  more  that  adhered  to  the  parts.  A  prodigious 
weight!  If  we  confider  that  the  omentum  ot  the  faLtelt  man 
fcarcely  weighs  5  pounds  5  in  a  word  the  Dr.  oblerved  none 
larger,  in  all  the  lubjefls  either  lie  himlelf  diflefled,  oi  law 
differed  by  others.  It  is  true  there  is  a  much  larger  omentum 
mentioned  by  Gregory  Eorfiius  in  his  Obf.  and  alio  in  the 
EfhemerU.  German .  jinn.  X :  Yet  ftill  this' may  bejuftly 
reckoned  a  prodigious  one. 

Both  m  the  external  and  internal  fubfiance  ot  tois  omentum 9 
the  Dr.  oblerved  a  great  many  blood -vehels,  exceedingly  di¬ 
lated  j  lome  of  which  were  bigger  than  a  gooie-quill,  and 
others  terminated  in  aneurilms,  as  it  were  :  Out  of  the  largelt 
of  which  he  exprefled  about  fix  ounces  of  blackifh  blood,  with 
lome  whin fh  grmnee  j  whether  thele  were  particles  ot  far,  ab* 
lorbed  by  the  epiploic  veins,  and  concreted  by  the  diftemper, 
the  Dr.  could  not  tell. 

This  mafs  feemed  to  confifl  of  a  great  many  lobes,  cloieiy 
adhering  to  each  other  j  yet  he  leparated  fome,  of  which  a  few 
were  as  big  as  a  Imall  apple,  and  ot  much  the  lame  liiape,  the 
middle  was  harder  than  the  reft,  and  could  hardly  be  cut  with 

In  this  fubjeft  were  alio  the  following  remarkable  particulars 5 
the  lower  part  of  the  liver  was  become  icDkrous  5  leveral  cal¬ 
culi  were  taken  out  ot  the  gall-bladder,  of  the  coiour  of  pit- 
aoal,  friable,  and  floating  on  water,  not  improperly  called 
Ihining  bile ;  for,  there  "were  a  great  many  fparkling  (un¬ 
doubtedly  faline)  particles  therein.  .  . 

The  glands  of  the  melentery  Were  fchirrous ;  nay,  lome  or 
them  almoft  as  hard  as  a  (tone  5  the  thin  guts  were  inflamed  5 
the  colon  together  with  the  caecum  was  almoft  entirety  gangre¬ 
nous,  as  alio  the  vermicular  proceis. 

Vol.  V1L  iq  Gcc  *  Bath 
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Both  the  kidneys  were  pretty  found;  the  right  fenfc  out 
two  ureters,  and  upon  differing  the  kidney,  the  Dr.  eafil) 
perceived  the  realon ;  for,  the  pelvis  of  tbe  kidney  wa;  i 
divided  by  a  kind  of  feptum ,  a  finger  thick,  entirely  of  the 
fame  fubftance  with  the  reft  of  the  parenchyma  of  the  kidney  , 
fo  that  there  was  a  double  kidney,  as  it  were,  with  a  double 
pelvis  and  a  double  ureter. 

There  were  about  two  pounds  of  bloody  ferum  in  the  lowei 
part  of  the  abdomen . 

This  diforder  Teem’d  to  be  entirely  incurable,  unkfs  in 
could  have  been  prevented  at  firfh 

Mr.  Fox,  40  years  of  age,  of  a  thin,  bilious  temperament/ 
languifhed  for  a  month  or  two  with  a  naufea ,  jaundice  and 
colic:  At  length  being  feiz’d  with  a  violent  fit  of  the  colic.: 
from  drinking  plentifully  of  cyder,  he  vomited  every  thing, 
made  but  little  water,  of  a  lixivious  colour,  which  deposited 
much  greemfh  fediment. 

The  Dr.  immediately  order’d  an  emetic  potion  of  Ipecacu - 
"gnald,  upon  which  drinking  plentifully  of  an  infufion  of 
C.  2?ened.  he  brought  up  a  great  deal  of  vifcous  bilious  matter  5 
and  then  by  giving  him  a  glyfter  of  terebinth .  he  had  two 
or  three  ftools ;  upon  taking  an  anodyne  mixture,  his  vo¬ 
miting  and  gripes  ceas’d ;  and  now  the  patient  complain’d  of 
an  extreme  langour,  and  a  diftention  of  the  abdomen ;  and  a: 
little  after  the  pain  return’d.  The  Dr.  prefcrib’d  a  bolus  ex 
jalap.  ©j.  calomel,  gr.  viii.  /pec.  diambr.  gr.  vi.  laud,  j olid . 
gr.  y.fyrup.  de  fp.  cerv .  q.  f.  to  be  taken  with  tinB.  facr.  §ii» 
Upon  this  all  was  quiet  again,  and  1%  hours  after,  he  had 
three  ftools  of  a  very  thin  bilious  matter  :  Upon  taking  an 
anodyne  draught  he  had  a  quiet  night;  in  the  morning  com¬ 
plaining  of  a  pain  and  fwelling  in  his  jaws,  he  fpit  a  thick 
dulkifti  matter;  and  foon  after  he  difcharg’d  a  large  quantity 
of  a  green  faliva ,  very  much  refembling  porraceous  bile, 
.only  thinner.  This  flux  of green  faliva  lafted  about  40  hours, 
in  which  time  he  diicharged  upwards  of  two  pints;  then  it 
inclined  to  a  yellow  colour,  till  at  length  it  became  like  a 
folution  of  gut.  gambcf ,  the  quantity  rather  increafing  thka 
diminifhing. 

This  colour  likewife  continued  for  40  hours,  and  then  the 
faliva  became  gradually  pellucid ;  and  the  falivation,  as  it 
had  begun,  ceas'd  all  of  a  fudden. 

In  two  years  time  he  had  been  troubled  twice  or  thrice 
with  the  jaundice,  before  the  acceftton  of  this  diforder:  Ten 

years 
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years  before,  he  had  been  in  great  danger  of  his  life  by  an 
extraordinary  falivation,  which  came  on  fpontaqeoufly  5  and 
then  he  had  not  taken  the  leaf!  grain  of  mercury,  nor  was  his 
faliva  any  ways  coloured. 

In  this  cafe  the  following  things  are  worth  obferving$  hri!* 
a  ipontaneous  falivation,  or  probably,  raifed  by  fo  very 
fmall  a  quantity  of  calomel  5  for,  the  Dr.  had  prefer  ib’dfeveral 
dofes  of  the  fame  calomel ,  and  fome times  to  the  quantity  of 
a  whole  fcruple,  without  the  leaft  fign  of  a  falivation. 

The  next  thing  to  be  obferv’d  is  the  uncommon  colour  of  the 
|  faliva  5  for,  the  teeth  and  jaws  were  tinged  green,  as  if  they 
;  had  been  done  over  with  verdigreafe,  and  they  continued  of 
:  that  colour  for  14  days  after  the  patient  recovered. 

It  is  farther  to  be  obferv’d,  that  this  flux  was  critical,  and 
(indicated  the  jaundice  and  colic  ;  for,  as  foon  as  the  falivation 
began,  the  patient  had  not  the  leaft  pain  in  his  belly,  and 
ithe  greenifh  colour  of  his  fkin  gradually  difappear’d  $  he 
llikewife  made  water  in  greater  quantity,  but  of  a  blackifh 
(colour  5  and  the’  before  this  flux  he  had  been  very  weak,  and 
alnioft  dying,  yet  he  bore  well  this  extraordinary  difeharge 

iof  faliva.  m  . 

(  It  is  well  known  that  the  ferum  of  ifferic  patients  is 
tinged  with  the  bile  5  nor  need  it  feem  more  furprifing,  that 
a  yellow  ferum  fhouldbe  difeharged  thro’  the  falivary  glands, 
than  thro*  the  ferous  veffels  of  the  cutis ,  as  is  frequently  ob^ 
ferv’d  to  be  the  cafe,  after  firft  applying  a  blifter,  not  to 
mention  bilious  urine.  But  it  is  not  fo  eafy  to  determine 
whence  this  green  colour  of  the  faliva  fhould  proceed  :  The 
Dr.  however  takes  the  drinking  of  the  cyder  to  have  been  the 

procatartic  caufe.  .  _ 

A  green  colour  is  produced  upon  mixing  an  acid  with  the 
bile  t  Hence  the  green  ftools  of  children,  attended  with 
gripes,  by  the  fouring  of  the  milk  upon  their  fbomachs,  and 
hence  arifes  a  porraceous  bile :  Now  the  acid  of  the  cyder 
being  abforbed  by  the  ideals,  or  probably  by  the  meferaic 
vein?,  the  confequence  would  be  a  change  of  the  yellow 
tcoiour  of  the  ferum  into  a  green  :  He  owns,  indeed,  that  acids, 
nay,  that  of  vitriol,  are  changed  by  the  vis  vitalis  of  the 
body  into  an  alcalious  nature  :  But  when  the  ftrength  fails, 
'and  the  conco£lion  is  vitiated,  and  tne  lymph  a  becomes 
effoete,  and  the  bile  unaaive,  to. which  if  you  add  the  flow 
circulation  of  the  blood,  the  acids,  being  but  very  little  alter  d, 
are  divefted  of  their  acid  nature,  neither  in  the  fivft. .paflages, 
T  '  Ccc  *  W£: 
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%>r  in  the  blood  itfelfi  This  is  confirm’d  by  the  acid  fweaU 
°f  weak  perions,  and  the  acid  tafte  in  the  mouths  of  fuch  sbj 
Recover  from  inflammatory  fevers,  who  have  had  large  cjuarn 
titles  of  acid  liquors  given  them  to  drink,  the  Dr.  himfeH  ;| 
fgyerai:  times  obferv’d,  that  foon  after  drinking  plentifully 
of  cyder,  he  made  water  that  fmelt  ftrongly  of  it. 

The  Dr.  waited  of  a  woman,  taken  with  a  violent  hemorr¬ 
hage  that  la  fled  for  fome  time,  to  whom  among  other  things 
was  given  a  great  deal  of  the  ekk.  vitriol.  Mynfich .  At  length 
the  hemorrhage  ceas’d  ;  but  the  patient,  being  thereby 
weakened,  dell  into  flight  fpafms,  had  pains  in  her  joints,, 
the  gripes  with  a  diarrhea ;  (he  made  feveral  green  ftools. 
very  dike  cows  dung,  for  feveral  days  together,  tho’  fhehad  had: 
three  dofes  of  rhabarb .  to  carry  off  the  acid  particles,  adhering: 
to  the  inteflines  :  This  acid  fait,  mix’d  with  the  blood,  was 
fevetal  days  after  thrown  off  into  the  inteftines :  without: 
undergoing  any  alteration  from  the  vis  vitalis. 

M.  Leetveriboeck  offer  v?d  with  his  microfcope,  that  thee 
gcidfalts  of  the  chyle  are  blunted  and  comminuted  by  thet 
bile  *  but  when  there  is  an  obflruflion  in  the  liver,  acids  pafs 
thro’  the  1  areals  entire  :  That  there  \yas  an  obflrudion  of: 
the  bile  in  the  former  patient,  was  evident  from  his  confli- 
patiori,  and  white  flools. 

The  Dr.  thinks  his  hypothecs  may  be  iliuftrated,  if  we: 
tpnfider  the  caufe  of  the  green  colour  of  cachetic  virgins  : 
for  they  greatly  delight  in  unripe  fruits,  vinegar,  but 
the  organs  of  concodion  being  vitiated,  they  mix  with  the* 
blood  without  undergoinglittle  or  no  alteration,  and  overcharge 
both  it  and  the  bile  with  acids :  Hence  the  glands  are  ob- 
firu&ed,  the  face  from  being  green  becomes  pale,  and  hence  a 
dropficai  tumour;  and  what  is  more,  the  fehirrous  liver  of 
fuch  as  have  died  of  the  green  ficknefs,  has  often  been  ob¬ 
ferv’d  to  be  green. 

]S!ow  the  Dr.  takes  the  yellow  colour  of  the  faliva  fucceed- 
ing  the  green  to  be  owing  to  this,  viz.  that  after  the  acid  had 
been  partly  thrown  off  from  the  blood,  and  partly  deftroy’d 
by  the  increafe  of  its  motion,  by  the  adminiftering  of  cardiacs, 
there  only  remain’d  the  fuperfluous  bile  to  be  thrown  off, 
which  loon  happened  upon  opening  the  pores  of  the  bile, 
being  in  a  furptifing  manner  difeharged  by  the  wide  falival 

duaso  ‘  *  '  ' 
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fbe  EffeBs  of  Inoculation  in  New  England;  the  Eclipfe 
'  of  the  Sun  in  November  1722;  and  the  Venom  of  Spi- 
dersi  by  2 )r.  Robie.  Phil.  Tranf.  M°  382*  p.  67. 

THEY  had  not  hitherto  obferv’d  any  ill  effects  of 
inoculation  in  New  England ;  but  the  inoculated  were 
as  well,  and  fome  of  them  a  great  deal  better  than  ever:  As 
to  the  bad  confequenees  that  have  been  obferv’d  in  England , 

Dr  Robie  could  hardly  think  they  were  the  genuine  effects  of 
inoculation,  but  rather  owing  to  fome  previous  diipofmon  fo 
other  diftempers,  or  for  want  of  due  evacuations  after  inocu¬ 
lation,  and  too  loon  healing  the  places  of  mcifion. 

As  to  the  great  eclipfe  of  the  fun  in  November  1722,  the  Dr* 
had  an  account,  that  the  obfervers  at  Tale  College  in  ConneEU* 
cut  Colony  fuppos’d  it  to  be  but  about  eight  digits:  whereas 
jby  his  calculation  for  Cambridge  it  was  to  have  been  about  11 
disits.  Tale  college  lies  about  8  or  10  minutes  welt  from 
Cambridge ,  in  about  40°  andy  N.  Lat  The  Dr.  did  not  cal¬ 
culate  it  for  that  place,  but  for  London,  and  it  agreed  to 
about  7  or  8'  with  Mr.  Der ham's  cbfervations,  and  was 
pretty  exaCt  as  to  the  digits.  The  gentleman  who  wrote  the 
Dr  word  of  this,  tells  him  he  calculated  it,  and  could  make 
it  fcarce  7  digits  eclips’d  ;  and  that  it  went  oft  from  America 
into  the  fea,  a  great  deal  more  ioutherly  than  the  Dr.  made 
it:  For  by  his  calculation  it  was  to  be  centrical  at  Cape  Cod, 
and  lo  to  pafs  over  to  the  ifles  of  Cape  de  Verd:  But  taking 
this  gentleman  to  be  very  much  miftaken,  the  Dr.  proceeds 
to  give  his  observations,  as  far  as  he  was  able  to  make  them  j 
and  he  thinks  they  were  accurately  made. 

h  * 

Nov.  27.1722-  7  27  in  the  morning  he  obferv’d  the  fun  rife 

eclips’d  on  its  upper  vertex  to  the 
fouth,  about  four  digits;  tho’  fome  on 
the  top  of  the  new  college  obferv’d  it 
2.  or  3'  before.  The  fun’s  true  arifing 
this  morning  was  7b.  30':  Hence  the 
.  refraction  is  about  6\  and  fo  he  often 

obferv’d  it.  From  this  time  till 
about  8h.  30'  or  40',  he  faw  no  more  of 
the  fun  ;  but  then  he  judges  it  was 
eclips’d  fix  digits  or  more. 


h.  '  f 
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h.  '  if 

8  55  15  The  fun  was  eclips’d  4  digits  and  f 

'  nearly. 

9  00  1 6  Four  digits  and  f. 

9  ip  45  A  little  (pot  in  the  fun  emerged. 

9  2  5  45  He  obferv’d  the  moon  go  off  the  fun. 

p  25  45  Mr.  ‘Danfoirth ,  in  a  room  juft  by  the 
Dr.  obferv’d  the  fhadow  go  off  the 
paper  about  30°  from  its  lower  vertex 
to  the  eaft. 

p  25  20  Mr.  Appleton  obferv’d  the  fliadow  go 
off  the  paper,  fix’d  to  the  college  brafs 
quadrant  at  his  houfe.  Mr.  Owen 
Harris ,  an  ingenious  fchoolmafter  in 
Boftony  fays,  he  obferv’d  the  end  at 
about  26'  after  p. 

By  the  iecond  obfervation  the  fun’s  diameter  was  to  the. 
moon’s  as  1000  to  9725  by  the  third  as  1000  to  975.  rfhe  , 
eclipfe  was  obferv’d  at  Boftony  allowing  for  its  diftance,  as  the 
Dr.  obierv’d  it  at  the  college  ;  and  at  Barnfiable  on  Cape  Cody 
there  was  but  a  little  left  of  the  fun  3  and  nearer  the  head  of 
the  cape  there  was  a  ring  of  light  quite  round  the  moon. 

The  telefcope  the  Dr.  made  his  obfervations  by  was  24  foot 
long  j  that  Mr.  Han  forth  made  ufe  of,  thro’  which  the  rays 
were  tranfmitted,  was  eight  foot,  and  the  brafs  quadrant  the 
yery  iame  Dr.  Halley  made  ufe  of  at  Sr.  Helena.  The  Dr. 
took  the  fhadow  to  pafs  off  America  about  Cape  Cody  fuppofing 
its  Lat.  to  be  40°  N-  or  40°  ic/,  and  about  10  or  15'  E.  from 
Cambridge.  \  *  * 

Bcp.  j  3.  1722.  One  Nat .  Ware  of  Needham  was  bit  by 
a  final  Mpider  (  which  he  could  not  give  an  ex  aft  defer  iption 
of,  having  cru fried  it  to  pieces  between  his  Hocking  and  leg) 
the  account  he  gave  the  Dr.  was  as  follows,  viz.  That  get- 
ting  up  early  in  the  morning,  and  putting  on  his  Hocking,  he 
immediately  felt  fomething  bite  his  left  leg,  a  little  above  his 
ancle  3  about  half  an  hour  after,  he  felt  a  pain  in  that  leg, 
and  about  half  an  hour  from  his  firH  perceiving  pain  in  his 
leg,  he  felt  a  pain  in  his  groin,  and  at  the  fame  time  a  creep¬ 
ing  pain  in  the  calf  of  his  left  leg;  and  about  an  hour  after, 
it  got  into  the  final!  of  his  back,  and  then  round  him,  and  in 
his  Homach,  and  m  his  right  thigh,  and  afterwards  he  had  a 

ri£$  pumb- 
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numbnefs  in  his  head  5  the  pains  were  not  conftant  and  fixed, 
but  erratic  and  very  acute  $  his  pulfe  was  very  low  and  heavy. 

September  14.  In  the  morning  the  patient  came  to  fee  the 
Dr.  and  was  much  better,  tho’  he  had  but  little  deep  in  the 
night.  The  means  ufed  were  only  Sp.  Cor.  Cerv.  and  Sal. 
■Voh.Corn.  Cerv.  with  Vin.Viperin.  and  onions  or  garlick  ex¬ 
ternally  applied  to  the  place,  where  the  wound  was.  Thefe 
things  railed  his  pulfe,  and  fo,  the  Dr.  fuppofes,  aiFdled  na¬ 
ture  to  throw  off  the  venom. 


Several  Obfervations  made  in  Italy  of  a  Lunar  Eclipfe* 
which  happened  September  8.  1718.  Phil.  Tranfi  N°  382, 
p.  71.  Pranflated  from  the  Latin. 

THE  following  obfervations  were  made  in  the  houfe  of 
S.  ‘Pietro  Pembo,  at  ‘Padua,  by  S.  Giovanni  Pokni  and 
Giovambatifta  Morgagni* 


app.  time. 
p.  m . 

'  t.  -  '  3 

6  54  25 


1  5  5 

.  TZ  5  6 

22  31 

3°  45 

>41  53 
^6  58 

49  4 


About  the  beginning  of  the  eelipfe  clouds  co¬ 
veted  the  moon. 

The  fhadow  comes  to  the  eaftern  part  of  Mare 
humor  um,  is  diftant  from  Mriftarchus  the 
diameter  of  that  macula  and  at  the  fame 
diftance  from  Kepler.  : 

It  comes  to  Copernicus . 

It  comes  to  Plato. 

It  entirely  covers  Manilius. 

It  begins  to  cover  the  eaftern  part  of  Mare 
Nebiaris. 

It  comes  to  the  fecond  fuperior  eaftern  part  of 

Mare  Crifium. 

The  penumbra  reaches  the  extremity  •  of  the 

difk. 

An  aim, oft  total  immerfion. 

AH  the  time  of  the  immerfion  the  moon  is  ob~ 
ierved  of  a  dufkifh  red  colour:  Juft  after 
the  immerfion,  that  part  of  the  moon  to¬ 
wards  the  eaft  is  more  obfcured  than  the  rdf. 

That  part  of  the  moon  near  t  he  middle  oi  the 
difk  is  more  obfcured  5  and  the  extreme 
parts  of  the  diffj  quite  round,  are  lefs  g»b- 
Icured.  -A  little 
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39* 

app.  time* 


b 

m. 

h. 

/ 

n 

9 

3° 

4  9 

32 

9 

3* 

4 

& 

40 

39 

44 

38 

49 

34 

5° 

46 

IQ  CO 

3 

5 

55 

•  H 

4t 

19 

12 

27 

12 

S'* 

Ci  r  ' 

2g 

39 

12 

41 

2 

42 

57 

A  little  ftar,  that  could  not  be  dilcerned  by  tbf 
naked  eye,  feems  to  be  Icarce  10  feconds 
diftant  from  the  moon’s  difk,  over  againfl 
Lansbergius. 

The  penumbra  becomes  clear  in  the  eaftern  ex¬ 
tremity  of  the  dills. 

The  beginning  of  the  emerflon  towards  the 
eaih 

Now  Grimaldus  emerges  out  of  the  fhadow. 

An  occultation  of  the  above  obferved  little  flat 
by  the  moon,  tho*  uncertain, 

Gajfendus  emerges. 

Mare  h utnorum  entirely  emerged* 

Copernicus  emerges. 

\ Plato  begins  to  emerge. 

Eudoxus  emerges. 

Menelaus  emerges*  •  "  '  i 

Mare  Nehfaris  entirely  emerged. 

The  fhadow  biflfefb  Mare  Crifium  by  its i 
greater  diameter. 

The  lhadow  begins  to  be  fomewhat  rarer. 

The  apparent  end  of  the  lhadow. 

And  that  of  the  penumbra . 


The  following  obfervations  were  made  in  the  palace  of  the 
Iftituto  defle  fcienze ,  at  ‘Bologna $  by  S.  Geminiano  Rondel li . 
Giufeppe  -  Antonio  Nadia  and  Giulia  Carfare  Tar  if. 


tree  time 


b 

m . 

/ 

5i 

3  6 

56 

22 

5^ 

37 

I 

7 

2 

52 

n 

37 

1 1 

22 

12 

t* 

*5 

37 

The  beginning  of  the  eclipfe  was  not  obferved, 
Mare  humorum  at  the  lhadow. 

Cap u anus  at  the  fhadow. 

Mare  humorum  entirely  knmergecL 
HjidliakluS  at  the  lhadow. 

Entirely  immerged. 

Copernicus  entirely  immerged* 

Eve  ho  at  the  lhadow.  4^ 

Eye  ho  entirely  immerged* 
flat  a  at  the  lhadow. 
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tipp.  time* 


A 

m 

/ 

n 

16 

27 

19 

22 

*9 

52 

23 

57 

35 

8 

1* 

„  8 

3* 

38 

37 

z3 

39 

23 

39 

53 

44 

8 

44 

43 

47 

18 

47 

53 

33 

40 

°  a 

3  5 

40 

54 

42 

34 

47 

5'° 

5* 

10 

54 

25 

5  5 

12 

58 

46 

4 

2 

5 

33 

*7 

12 

23 

47 

Z1 

5S 

30 

12 

32 

8 

34 

7 

34 

19 

37 

39 

‘Plato  entirely  immerged, 

Manillas  at  the  fhadow. 

Mare  ferenitatis. 

Mare  tranquiUitatiu 
Meffala . 

Meffala  entirely  immerged. 

Mare  fcecunditatis  at  the  fhadow, 

4 Vromomorium  Somni . 

Cleomecles.  f  .. 

Crifium . 

fcecunditatis  entirely  immerged. 

Crifium  entirely  immerged. 

The  total  obfcuration  of  the  moon,  according 
to  S.  Nadio's  dlimation. 

The  total  obfcuration,  according  to  S.  Parifiu 
The  beginning  of  the  emerfion  of  the  moon. 
Grimaldus  entirely  emerged. 

GaUlteus  emerged. 

A  certain  conftellatioft  is  covered  by  the  moon* 

.  in  the  fame  vertical  nearly  vvith  her  centre. 
Mare  humorum  emerged. 

Pull  laid  us  emerged. 

Tycho' s  centre  emerged. 

Tycho  entirely  emerged* 

Mare  Nuhiufa  emerged. 

Plato  at  the  termination  of  the  fhadow.' 

Plato  entirely  emerged. 

Infiula  finus  medii  emerged* 

Meffala  at  the  termination  of  the  fhadow  3 
and  at  the  fame  time  Mare  ferenitatis  en¬ 
tirely  emerged. 

Mare  tranquillitatis  emerged. 

Cleomedes  emerged. 

Mare  Crifium  •  touches  the  extremity  of  the . 
fhadow. 

Ma  re  foecundi  tat  is  entirely  emerged. 

Mare  Crifium  entirely  emerged. 

The  end  of  the  eclipfe. 
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The  following  obfervations  were  made  in  the  fuburbs 
bologna,  fouthwards  by  S.  Eufiachio  and  Gabrielo  Mai 

fredi. 


app 


.  time. 


h. 

6 


K 

m, 

te 

31 

48 

42 

*3 

52 

48 

23 

4 

2 

5 

4 

7 

5 

10 

54 

1 2 

19 

*3 

9 

15 

34 

16 

■7 

•  1 6 

54 

20 

9 

2.0 

34 

23 

44 

24 

54 

Z7 

34 

29 

49 

«  r 

44 

34 

35 

*5 

Now  the  moon  begins  to  rife  out  of  the  hill 
tinged  with  the  penumbra  of  the  atmooi 
phere. 

The  beginning  of  the  true  eclipfe,  as  far 
could  be  judged  by  the  uncertain  termini 
tion  of  the  fhadow. 

A  little  after  the  moon  was  covered  by  clour! 
and  intercepted  by  trees. 

The  fhadow  extends  over  Mriftarchus  and  Kep 
ler ,  and  at  the  fame  time  feems  to  touc  i 
Mare  humorum. 

The  fhadow  paffes  thro’  the  middle  of  "Built a  l 
duSy  and  at  the  lame  time  touches  Copern , 
cus. 

The  fhadow  paffes  thro’  the  middle  of  Coper 

nicus. 

Copernicus  entirely  covered. 

The  fhadow  reaches  Pitatus . 

■ 

The  middle  of  "Tycho  covered. 

"Tycho  entirely  covered. 

The  fhadow  at  P lato . 

At  the  middle  of  Plato, 

‘Plato  entirely  covered.  i 

Manilius  covered.  .  >  i 

The  fhadow  touches  Mare  ferenitatis ■* 

Men  elans  covered. 

PDionyflus  covered. 

Plinius  covered.  • 

The  fhadow  at  Cdtharinay  TheophiluSy  am 

Cyrillus. 

The  Thado w  touches  Fraca/l oyius . 

The  middle  of  Fracaflorius  covered. 

Promontorkm  acutum  immerged. 

Promontorium  Somni, 

\  h.  c  .  #pp> 


Royal  Society. 


3  95 


app.  time.  >y 

f.  m. 
h.  '  " 

37  57  -  Taruniius .  ’  *  , 

39  39  The  fhadow  touches  Mare  crifium. 

42  i<5"  If  pafifes  thro’  the  middle  of  Mare  crifium* 

44  5  .Mzre  crifium  entirely  immerged. 

47  50  The  total  immerfion  of  the  moon. 

All  the  time  of  the  eclipfe  the  moon  was  very 
diftin&ly  feen  in  a  clear  fky,  and  of  a  reddifh 
colour,  denfer,  where  it  was  deepeft  im¬ 
merged  into  the  fhadow, 

3  38  5Q  At  this  time*  and  for  fome  minutes  after,  the 

face  of  the  moon  appeared  equally  obfcured 
on  all  hands:  Whence  it  was  plain,  the 
eclipfe  was  nearly  central. 

}  27  50  Over  again#  Grimaldus ,  where  the  emerfion 

was  "to  happen,  there  began  to  appear  a 
remarkable  brightness. 

29  20  The  beginning  of  the  emerfion  doubtful. 

33  20  The  emerfion  undoubtedly  began. 

35  2 1  Grimaldus  began  to  emerge. 

3  5  55  The  center  of  Grimaldus  emerges,  and  now 

Riccioli  entirely  emerged. 

3 6  26  Grimaldus  entirely  emerged* 

39  28  GaliUus  emerged. 

41  22  The  fhadow  touches  Mare  humorum. 

42  31  The  little  ftar,  which  continued  for  fome  time 

near  the  inferior  limb  of  the  moon,  was  noiv 
at  length  hid  by  the  moon,  about  Tycho, 
that  was  flill  eclips’d;  Other  little  flars 
about  to  be  hid  under  the  moon ;  but 
after  that  one  or  two  digits  of  themoons  difk 
began  to  fhine,  all  vanifh’d  by  reafon  of  its 
brightnefs. 

43  5  3  The  fhadow  pafsd  thro5  the  middle  of  Mart' 

humorum ♦ 

45  41  Aristarchus  emerges. 

47  23  Kepler  us  e  merges. 

52  6  Rullialdus  emerges. 

53  31  T’vcho  begins  to  emerge. 

5  4  9  the  middle  of  Tycho  emerges* 
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app.  time# 

p.  m. 
in 

55  1  tycJto  entirely  emerged;  at  which  time  th< 

little  ft ar  had  not  yet  emerged  out  ef  the : 
moon. 

55  2 1  Copernicus  begins  to  emerge. 

56  6  The  middle  of  Copernicus  emerges. 

5P  15  Copernicus  entirely  emerged. 

l&  co  |  The  little  ftar  which  a  litrle  before  was  hie : 

pnder  the  moon,  was  now  obferv’d  at  form 
diftance  from  her  limb,  and  feerffd  as  if  i 
had  emerged  four  or  five  minutes  before 
it  was  Ofer  againft  the  obfcure  part  of  thtu 
moon’s  lower  limb,  not  far  from  the  termina. 
tion  of  the  fhadow. 

451  The  fhadow  pafs’d  thro’ the  middle  of  ‘Plato, . 

5  36  Plato  entirely  emerged. 

13  6  Manillas  emerges. 

16  31  pDionyfius  emerges. 

16  41  ‘Miifeldus  emerges. 

20  31  Fracaftorius  entirely  emerged. 

23  51  Olflellius  and  Furnerius  entirely  emerged*  . 

24  5  Promrmrium  acutum  emerged. 

2  5  11  Meffdla  entirely  emerged. 

31  11  Proclus  emerged. 

31  5 1  Mare  crifium  begins  to  emerge. 

34  3  The  middle  of  Mare  crifium  begins  to  emerge 

$6  7  Mare  crifium  entirely  emerged. 

35  5  About  this  time  the  true  fhadow  feemed  tc 

have  gone  off  the  moon’s. difik,  while  th< 
penumbra  continued  thereon  a  confiderabh 
time. 

In  th e  EphemerideSi  publifh’d  in  1715,  from  M.  Caffint 
tables,  for  the  ufe  of  the  Iftituto  bBolognefe  del'lc  Scienze,  ths 
beginning  of  thefe  eclipfes  was  mark?d  at  tfli.  41':  The  tota 
^mmerhon  at  7I1,  4  6',  the  begining  of  the  emerfion  at  ghv  33 
fhe  end  at  ioh.  38k  which  times  Icarcely  differ  one  or  rw< 
piinures  from  the  times  obferv’d. 

The  following  obfervations  were  made  by  the  Marqui 
lAntorio  Gloijjlieri?  omth©  obfervatory  in  his  hoilie  at  Splogm 
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app.  time.  - 

pm.  r  -T. 

|u  '  "  / 

6  40  23  The  beginning  of  the  eclipfe  doubtful 

51  23  Mare  humorum  at  the  ihadow. 

55  46  Cap  a  anus  at  the  fhadow. 

$  1  13  Bullialdus  at  theihadow. 

28  14  Mare  neBaris  entirely  immerged. 

32  30  Promomoriura  acutum  at  the  fhadow. 

3 6”  45  ‘Pfp^ntQriunpfotQni  attire 

58  45  Mare  crlfium  a.t  theJhado\y. 

46  37  The  total  immerfian  of  the  moon. 

$  33  50  The  beginning  of  the  emerfion. 

•  35  39  Grimaldus  entirely  emerged. 

54  17  entirely  emerged. 

IQ  15  6  Plinius  entirely  emerged. 

32  39  Mare  crijium  begins  to  emerge. 

37  42  The  end  of  the  eclipfe, 

Experiments  and  Obfervations  _  on  the  freezing  of  W ater 
in  vacuo  j  by  FI.  Fahrenheit.  Phil,  Ir&nf,  N  3 
p.  y g.  ‘  Er  (inflated  from  the  Latin, 

A ’MON  G  the  feveral  furprifing  phenomena  of  nature 
M.  Fahrenheit  always  thought  the  freezing  of  Water  not 
the  lead  confiderable  :  Hence  he  was  often  defirousof  trying 
what  would  be  the  effetfs  of  cold,  upon  including  water  in 
vacuo :  And  becaufe  the  fbcohd,  third,  and  fourth  of  March 
172 1  O.  S.  were  favourable  for  that  purpole,  he  made  the 
following  experiments  and  obfervations. 

Before  life  comes  to  the  experiments  themfelves,  he  pre- 
itliffes  lome  things  on  his  thermometers,  the  division  of  the 
fcale,  and  his  method  of  exhauding  them.  -His  thermome¬ 
ters-  were  chiefly  of  two  forts  3  one  fill’d  Withfpints  of  wine,  the 
other  with  mercury  j  and  their  lengths  were  different,  according 
to  the  ufes  they  were  defign’dfor*  but  they  all  agreed  in^ 
having  the  fame  number  of  degrees,  and  in  the  fixed  limits  of 
their  variations.  The  fcale  of  thermometers  for  m c t e o i  o  1  ogi c a l 
obfervations  only,  begins  below  at  o  and  ends  at  96  degrees. 
There  are  three  fix’d  limits  in  this  divifion  ;  the  fir  ft  ism  the 
lowed  part  or  beginning  of  the  feale,anci  produced  by  trie  com- 
pnixture  of  ice,waterand  fal-arnioniac  Or  even  fea  lahj  it  into 
this  mixture  you  put  the  thermometer,  it  deicends  to  this 
experiment  fucceeds  better  in  winter  than  in  fummer :  The 
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fecond  limit  is  when  water  and  ice  are  mix’d  together  without 
the  above-mentioned  fairs  $  for,  putting  the  thermometer 
into  this  mixture,  it  is  at  52  degrees,  which  M.  Fahrenheit 
calls  the  limit  of  initial  congelation:  For,  flagnant  waters 
are  cover’d  with  a  thin  cruft  of  ice  in  winter,  when  the 
thermometer  is  at  that  degree :  The  third  limit  is  at  the  ptfth 
degree,  to  which  the  fpirits  are  dilated,  while  the  thermometer 
is  held  in  the  mouth  or  under  the  arm-pits  of  a  healthful 
perlon,  till  it  perfectly  have  acquir’d  the  fame  degree  of  heat 
with  the  body.  But  if  we  wantto'find  the  heat  of  a  man  in  a 
fever  or  any  other  hot  diflemper,  we  muff  make  ufe  of 
another  thermometer,  whofe  fcale  extends  to  128  or  132. 
degrees:  But  whether  thefe  degrees  are  fufficient  for  find¬ 
ing  the  greateft  degree  of  heat  of  any  fever,  M.  Fahrenheit 
had  not  hitherto  experienced  3  yet  it  is  fcarce  credible,  that 
the  degree  of  heat  of  any  fever  Ihould  exceed  the  above- 
mentioned  number  of  degrees.  The  fcale  of  the  thermome¬ 
ters  for  determining  the  degrees  of  heat  in  boiling  liquors, 
does  alio  begin  at  o  and  contains  600  degrees  *  for,  the  mer¬ 
cury  itfelf- (with  which  the  thermometer  is  fill’d)  begins  to 
boil  at  about  the  fame  degree. 

That  the  thermometers  may  be  the  fanner  affefted  with  all 
the  changes  of  heat,  they  ate  provided  with  glafs  cylinders 
inftead  of  balls:  For,  this,  by  reafcn  of  the  greater  quantity 
of  {uperfices,  they  are  fooner  penetrated  by  the  different 
degrees  of  heat. 

M.  Fahrenheit's  method  of  exhaufling  was  thus  5  a  glafa 
ball  (  sis  reprefen  ted  Fig.  6 .  Plate  XL)  furnifiied  with  a  fmaU 
tube  B  C  three  or  four  inches  long,  and  tapering  at  the  extre¬ 
mity  C,  is  heated  over  a  fire  3  after  which  the  extremity  of 
the  tube  is  immerfedin  water,  till  by  the  cooling  of  the  air,, 
contain’d  in  the  ball,  it  become  fill’d  with  fome  drops  of  the 
water  5  and  then  it  is  held  with  a  pair  of  tongs  over  the  broader 
flame  of  a  lamp,  or  over  live  coals,  till  the  water  in  the  ball 
begin  to  boil,  and  the  vapour  forcibly  burft  outr  This  boil¬ 
ing  is  continued  for  fome  time,  after  which  the  bail  is  re¬ 
mov’d  from  the  fire,  and  the  flame  of  a  candle  applied  to  its 
extremity.  As  the  ball  cools,  the  vapour  ratified  by  the  fire, 
s-s  fucceffively  condens’d,  and  its  eg-tefs  gradually  dimini(hVl  y 
and  as  foon  as  it  entirely  ceafes,  the  extremity  of  the  tube, 
melts,  and  the  ball  is  hermetically  feal’d  andexhaufted.  Whe¬ 
ther  all  the  air  contain'd  therein  be  well  exhaufted  in  this, 
mamer  may  be  tried  4  by  breaking  the  extremity  of  the  tube 
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under  mercury  5  for,  then  the  ball  will  be  entirely  fill  d  with 
mercury,  if  it  be  carefully  broken  without  admitting  the  ex¬ 
ternal  air:  You  may  alfo  break  it  under  water;  bat  tho’  it 
be  done  never  fo  carefully,  the  ball  will  not  be  com  plea  fly 
£H5d  with  water:  For,  while  the  water  enters  the  exhauftei 
ball,  the  air  which  is  always  mix’d  with  water.  Separates 
from  it  into  very  lmall  bubbles,  which  after  uniting,  form 
a  larger  one  in  the  ball :  in  the  fame  manner  the  ball  may 
be  exhaufted,  if  the  third,  the  half,  or  a  greater  part  of  the 
ball  be  requir’d  to  be  fill’d  with  water  :  For,  it  is  fir ll  fill  4 
with  the  defi red  quantity  of  water,  and  then,  after  boiling 
the  water,  it  is  hermetically  teal’d. 

The  experiments  were  as  follows;  March  2.  1721.  he 
expos’d  to  the  cold  a  glafs  ball,  about  an  inch  in  diameter, 
exhaufted  in  the  manner  above-mentioned ;  and  fill’d  with 
rain-water  alrnoft  half  full:  The  temperament,  of  the  air 
was  in  the  thermometer  mark’d  at  1 5  degrees.  In  an  hour 
after,  he  found  the  water  ftill  fluid  in  the  ball,  the  reafon  of 
which  he  took  to  be,  that  the  cold  had  not  thoroughly  ^pene¬ 
trated  it :  In  order  to  remove  all  doubt,  he  left  the  ball,  ex¬ 
pos’d  all  night  in  the  open  air.  Next  day,  viz,,  the  third  of 
March  at  5  o’clock  in  the  morning  he  found  the  ^  water  ftill 
fluid,  and  the  thermometer  at  the  fame  degree  ;  the  caufe  of 
which  unexpected  phenomenon  he  attributed  to  the  abfence 
of  the  air.  in  order  to  difcover  the  truth  of  this  conje&ur^ 
he  broke  the  extremity  of  the  tube,  that  the  exhaufted  ball 
might  be  again  fill’d  with  air ;  upon  which,  the  whole  roafs 
of  water  was  all. of  a  fudden  mix’d  with  very  thin  lamelU  of 
ice.  Before  he  repeated  the  experiment,  he  would  try  by 
another,  whether  thefe  icy  lawdlcC  would  float  in  the  water; 
wherefore  he  broke  the  ball,  and  putting  fome  of  the  ice  into 
lorne  water  in  a  glafs  cup,  he  obierv  d  it  float  tnerein. 

Viewing  the  cup  again,  he  in  a  little  time  obferv’d  all  the 
water  mixed  with  icy  lamella?  $  yet  the  greaceft  part  of  the  water 
ftill  continued  fluid  between  the  interfaces :  The  thermometer, 
put  into  this  mixture,  flood  at  32  degrees.  M .  Fahrenheit t 
being  defirous  to  view  this  phenomenon  more  attentively, 
refolv’d  to  repeat  the  experiment  with  two  other  balls,  and 
after  preparing  them  in  the  manner  above-mentioned,  he  ex¬ 
pos’d  them  foie  an  hour  in  the  open  air,  the  thermometer  was 
then  at  20  degrees:  An  hour  after,  he  loan  cl  the  water  ftill 
fluid  m  both  the  balls;  but  after  that  the  exhaufted  ball  was 
again  fill’d  with  air,  the  water  (as  in  the  former  experiment) 

was 
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was  very  foon  mixed  with  icy  lamella  ♦  and  their  prodtiCiioH 
was  f a  mftanraneous,  that  it  could  hardly  be  obferv’d  with 
the  eye:  And  becaufe  the  produ&ion  of  the  lamella ,  in  the 
glais  cup,  had  efcap’d  his  observation,  he  was  hill  very  defj- 
rous  to  view  that  phenomenon  with  lbmewhat  more  attention, 
.Before  he  broke  one  of  the  balls,  he  ieparated  the  water  in  the 
iaid  cup  from  the  icy  lamella  ;  upon  which  he  broke  the  ball, 
and  threw  the  ice  into  water  $  the  ice,  it  is  true,  floated  on 
the  water,  but  he  in  vain  expended  the  production  of  the 
I cimelld?  in  the  cup :  M.  Fahrenheit  podpon’d  the  further 
trial  of  thefe  experiments  till  n  o’clock  at  night,  when  he 
expos’d  three  balls  in  a  keenfrod:  Two  of  thefe  balls  were 
again  fill’d  with  water  about  half  full  ;  and  the  third  bail 
was  fil’d  about  -J  parts  full:  The  temperament  of  the  air 
was  by  the  thermometer  mark’d  at  26  degrees;  at  4  o’clock 
in  the  morning  he  found  the  temperament  of  the  air  the  fame 
by  the  thermometer,  and  the  water  in  the  two  balls,  which 
Were  only  fill’d  half  full,  dill  fluid  5  but  in  the  third  ball,  the 
water  was  frozen  and  the  ball  broken  :  The  ice  was  intermixed 
with  very  fmall  bubbles,  but  few  in  number,  and  its  tranf- 
parency  was  very  much  interrupted,  and  rdembled  the  con¬ 
tus’d  cryftallizatton  of  fome  fairs.  M.  Fahrenheit  attributed 
this  to  fome  imperceptible  flflfure,  by  which  the  external 
air  had  infinuated,  and  lb  produced  the  congelation  of  the 
water. 


M.  Fahrenheit,  being  dill  very  deflrous  of  viewing  the 
production  of  the  lanielhe  in  the  glafs  cup,  took  the  faid 
veffel  into  the  room  where  the  former  experiments  were 
made,  and  happening  to  dumble  a  little,  the  water  in  the 
glafs  was  agitated,  and  in  that  very  indant  the  whole  mafs 
appear’d  intermixed  with  leverai  icy  lamella:  By  this  acci¬ 
dent  he  difeover’d,  that  ice  could  be  produced  in  pretty  cold 
water  by  agitating  it;  and  this  put  him  on  trying  whether 
Water  would  freeze  in  vacuo  by  agitation.  Therefore,  after 
ihakirig  the  ball  a  little,  he  bad  the  pleafute  of  observing  the 
fame  phenomenon,  and  at  the  lame  time  found  his  midake 
in  attributing  the  fluidity  of  the  water  to  the  a  b  fence  of  the 
air.  In  the  mean  time  he  found  by  the  thermometer,  that 
the  trod  was  much  abated;  for,  it  now  dood  at  28  degrees; 
and  therefore  he  foon  diifolv’d  the  ice  with  his  hand,  and 
again  expos  d  one  of  the  balls  in  the  open  air,  where  leaving 
it  about  half  an  hour,  he  obferv’d  the  if  oft  remit  dill  more  ; 
for  r  ow  the  -thermometer  dood  at  decrees;  sod  bec&ufb  he 
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was  afraid,  that  by  the  remitting  of  the  cold,  it  would  be  to 
no  purpofe  to  repeat  the  experiment,  tho5  the  ball  were  left 
expofed  longer  in  the  open  air  5  he  at  that  very  time  at¬ 
tempted  to  produce  a  congelation  in  the  water  by  ihaking  tne 
ball  $  but  tho'  he  ihaked  it  ftrongly,  not  the  lead  fig  ns  of  it 
appeared.  Having' no  hopes  of  producing  it  m  this  manner, 
be  fbill  had  a  mind  to  try,  whether  it  would  fucceed,  if  the 
exhaufted  half  were  again  filled  with  air.  Breaking  therefore 
the  extremity  of  the  tube,  very  minute  fptctilct  of  ice  were 
diffufed  thro’  the  whole  mafsof  water,  which,  by  fhaking  it 
round,  mounted  to  the  furface,  and  afforded  a  very  agreeable 
fight  by  the  reflexion  of  the  light  from  their  fmooth  fuper- 

ficies. 


Of  the  Difference  in  the  height  of  a  Human  Body,  be¬ 
tween  Morning  and  Night  5  by  Mr .  Waffe.  Phil.  Tranf, 
N°  383.  p.  87. 

MR.  Waffe,  having  meafured  a  great  many ,  fedentary 
people  and  day-labourers  of  all  ages  and  fhapes,  found 
the  difference  of  their  height  in  the  morning  and  at  night  to 
be  near  an  inch.  Pie  tried  himfelf,  when  fitting,  and  found  it 
in  the  like  manner  $  particularly,  jlugufi  2,1.  172b,  weather 
warm,  no  wind,  he  fat  down  at  11  o'clock  in  the  morning, 
and  fixed  an  iron-pin,  lo  as  to  touch  it,  and  that  but  barely  3 
afterwards  be  fatigued  himfelf  for  y  an  hour  with  a  -^garden- 
roller  j  and  the  confequences  was,  that  at  nh  30' he  could 
not  reach  the  nail  fitting,  by  about  ^  of  an  inch  :  At ^  z 
o’clock  the  fame  day  he  wanted  near  to  of  an  inch.  On  lnQ_ 

2  lit  at  6h  30'  in  the  morning,  he  touched  the  nail  fully  j  and 
after  the  abovementioned  exercife  for  only  %  of  an  hour,  a*. 
*7h  14!  he  fell  fihort,  almoft  as  much  as  before,^  On  the  27. 
having  fat  up  late,  he  was  faint  and  felt  himfelf  heavy  upon 
the  ground,  and  without  any  fpring,  aftd  at  9  that  morning 
he  did  not  reach  the  nail,  tho’  he  had  ufed  no  exercife  5.  he 
rid  out  but  he  could  not  reach  it  that  day.  On  the  28.  he 
rid  about  4  miles  5  and  whereas  at  6  that  morning  he  reached 
the  nail,  by  8  he  had  loft  Po  of  an  inch.  September  19.  h^ 
came  fomewhat  tired  from  Oxford ,  and  next  morning  at  8  he 
wanted  j  an  inch.  If  he  ftudied  clolcly,  tho  he  never  ftirr  d 
from  his  writing  deft  $  vet  in  five  or  fix  hours  he  would  lots 
near  an  inch.  All  the  difference  he  found  between  labourers 
and  fedentary  people  is,  that  the  former  are  longer  in  lohng 
their  morning  height,  and  fink  rather  left  in  the  whole  than 
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the  latter.  He  could  not  perceive,  that  when  the  height  is 
loft,  it  can  be  regained  by  any  reft  that  day,  or  by  the  ufe  of 
the  cold  bath.  April  30.  1724.  Mr.  Waffe  meafured  his  mare 
(who  was  7  years  old,  ftrong,  Ihort  back’d  and  well  legged) 
before  and  after  riding  20  miles,  and  could  not  perceive  the 
leaft  difference  in  her  height.  The  alteration  in  the  human 
ftature,  he  luppoles,  proceeds  from  the  yielding  of  the  car¬ 
tilages  between  the  vertebra  to  the  weight  of  the  body  in  an 
ereff  pofture. 

This  curious  obfervation  was  confirmed  by  feveral  members 
of  the  Royal  Society ,  and  others  who  purpofely  tried  the  ex¬ 
periment. 

Remarks  on  the  foregoing  Obfervation ;  by  Mr,  Becket. 

Phil.  Tran!’.  M°  383.  p.  89. 

MR.  Socket  obferved  farther,  that  the  alteration  has  been 
more  confiderable  in  young  perfons  than  in  thofe  that  have 
been  aged.  The  trials,  equally  iucceeding  in  a  fitting  as  in  a 
(landing  pofture,  will  naturally  lead  us  to  believe,  that  it  muff 
neceftarily  be  from  the  trunk  of  the  body,  0/  lome  of  its  parts, 
that  this  remarkable  alteration  is  brought  about.  Now  every 
body  knows,  that  the  ftandard  of  a  per  Ion’s  ftature  has  alwavs 
been  looked  upon  to  be  determined  by  the  whole  compages  of 
the  bones,  adjufted  by  the  divine  archited,  according  to  the 
ftrufteft  rules  of  geometry  :  But  there  is  Ihmething  fo  lurprifing 
in  the  ftru&ure  and  difpofition  of  the  fpine,  that  nothing  but  . 
fuch  a  peculiar  contrivance  could  fo  curioufly  have  fitted  it  for 
the  refpetftive  ufes  and  purpofes  it  was  ordained  for.  The- 
thickneis  and  fhortnefs  of  the  bones,  with  the  intervening  car¬ 
tilages,  a  {lifted  by  the  bony  procefies,  difpole  it  to  a  motion  pe¬ 
culiar  to  itlelf:  Whereas,  had  the  bones  been  of  any  Confider- 
able  length,  upon  bending  the  body,  the  articulations  muft  have 
formed  a  large  angle  upon  their  innermoft  edges,  and  the  fpinal 
marrow  continually  liable  to  be  injured  5  or  had  the  cartilages 
been  entirely  wanting,  it  would  have  been  as  ulelels,  as  if  it 
were  but  one  bone  3  whereby  being  rendered  incapable  of  bend¬ 
ing  the  trunk  of  the  body,  it  muft  have  always  remained  in  an 
ereeft  pofture.  But  by  the  prefent  difpofition  of  its  parts,  it  is 
not  only  ablblutely  lecured  againft  any  fuch  inconveniences  3  but 
fo  i mall  a  pillar  is  capable  of  lupporting  without  hazard  fuch 
prodigious  weights,  a  is  we  arc  not  wanting  in  our  accounts  of; 
Another  particular  which  befpeaks  the  utmoft  wildom  and  de- 
fign  in  the  contrivance  of  this  part  is  the  remarkable  difference  in 
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the  thicknefs  of  the  cartilages  placed  between  the  bones  of  the 
fpine  $  the  vertebrae  of  the  bread  requiring  but  little  motion,  the 
cartilages  there  are  but  thin,  in  companion  of  thole  of  the  loins, 
which  being  very  thjck,  the  lowed  more  efpecially,  the  motion 
s  there  vaftly  greater  $  and  the  cartilages  being  abundantly 
hicker  before  than  behind,  this  is  the  realon  that  we  bend  our 
oodies  lb  much  more  forwards  than  backwards  :  And  by  this 
idmirable  method  of  difpofing  the  thicker  parts  of  the  cartilages 
'orwards,  it  is,  that  in  ail  violent  exercifes,  the  parts  contained 
n  the  belly  and  bread  are  in  a  great  meafure  fecured  from  any 
lamages  to  which  they  might  have  been  liable  $  becaufe  by  the 
diablenels  and  eladicity  of  thele  cartilages,  they  break  the  vio- 
ent  fhocks  the  vifeera  mud  otherwile  have  neceffarily  fudained 
ipon  fuch  occadons.  From  what  Mr.  ‘Bechet  has  here  re¬ 
narked,  in  relation  to  thele  peculiar  properties  of  the  carri¬ 
ages,  placed  between  the  bones  of  the  fpine,  we  may  reafon- 
bly  fuppole  them  to  be  certain  comprefQble,  dilatable,  eladic 
>odies,  which,  like  other  bodies,  endued  with  the  fame  qua- 
ities,  will  naturally  yield  to  any  incumbent  weight,  fufficient  to 
jcce  the  particles  of  matter  of  which  they  conlift,  into  a  more 
lofe  union  $  and  that  when  this  compreffive  force  is  removed, 
ley  will  of  themlelves  recover  their  former  date  :  Now  it  is 
•articularly  to  be  oblerved,  that  the  lowed  of  all  the  cartilages 
f  the  loins  is  the  thicked  $  and  fo  conlequently,  that  it  con- 
lins  a  greater  quantity  of  matter  than  any  of  the  red:  By 
/hich  means  it  becomes  more  clifpofed  to  have  its  thicknels  di- 
rinilhed,  and  that  all  of  them  gradually  become  thinner,  even 
)  the  top  of  the  fpine.  Now  all  fuperior  bodies  if  they  come 
>  an  immediate  contact,  preding  upon  their  inferior,  it  mud 
eceflarily  follow,  that  the  whole  weight  of  the  body,  except- 
ig  the  lower  limbs,  mud  preis  upon  and  be  ludained  by  the 
)wed  vertebra  and  their  cartilages :  But  thele  cartilages,  as  has 
een  oblerved,  being  much  thicker  in  this  part  than  the  other, 
nd  the  incumbent  weight  bearing  harder  upon  them,  they  mud 
e  unavoidably  comprefied  more  than  the  other  5  and  fo  confe- 
uently,  when  this  weight  is  removed,  their  expanfion,  by  rea- 
>n  of  their  natural  eladicity,  will  alio  be  greater.  This  being 
le  natural  date  and  dilpofition  of  thele  parts,  during  the  whole 
)ace  of  time  we  are  ufually  employed  about  our  neceffary  avo- 
itions,  till  we  difpofe  ourielves  to  red,  the  cartilages  of  the 
>ine  will,  by  their  compredible  and  yielding  properties,  be- 
>me  more  clofe  and  compaff  from  the  perpendicular  preflure 
tey  fudain  5  and  fo  conlequently  the  fpine,  the  only  fupport  of 
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the  trunk  of  the  body,  will  become  fhorter.  But  when  tbk  fu- 
perior  weight  fliall  be  entirely  removed,  by  placing  the  body  in 
an  horizontal  pofture,  as  it  always  is,  when  we  are  in  bed,  the 
compreffed  cartilages  will,  by  their  natural  elaftic  power,  begin 
gradually  to  enlarge  themlelves,  till  they  recover  the  lame  ex¬ 
panded  Bate  they  enjoyed,  before  they  were  forced  to  yield  to 
the  incumbent  prefftire  3  and  fo  coniequently,  it  will  produce  a 
confiderable  alteration  in  a  peribn’s  ftature,  agreeable  to  the  de¬ 
termined  times  mentioned  in  the  preceeding  Tranfaffiion.  For, 
if  we  only  confider,  that  the  aforeiaid  compreffive  force  will  lel- 
len  the  thicknels  of  all  the  cartilages,  in  proportion  to  the  quan¬ 
tity  of  matter  they  contain  3  and  that  they  are  ufually  about  24 
in  number,  it  will  be  no  difficult  matter  to  apprehend,  that 
their  natural  expanlion  being  recovered  by  reft,  the  aggregate  ol 
the  whole  of  the  expanlions  may  amount  to  about  an  inch.  Now 
if  the  alteration  be  fo  conliderable,  occasioned  only  by  the  bare 
incumbent  weight  of  the  luperior  parts  of  the  body,  without 
any  additional  force  applied  to  comprefs  the  cartilages  Hill 
cloler  3  how  much  more  may  we  realonably  imagine  it  would  be 
were  the  experiment  tried  on  fuch  perlons,  whole  uiual  employ¬ 
ment  it  is  to  carry  heavy  burdens.  Mr.  ‘Beck.et  only  oblerve: 
this  one  particular,  which  is,  that  this  alteration  is  not  to,  be 
expelled  to  he  the  fame  in  aged  perfons,  as  in  thofe  that  an 
younger  3  becaufe,  the  cartilages,  as  we  advance  in  years,  gra 
dually  grow  harder,  till  many  of  them  arrive  to  the  lolidity  0 
a  bone,  that  is,  by  degrees  they  lofe  their  fpring  or  expanliv 
power,  and  at  length  continue  in  a  compreffed  ft  ate  of  refl 
i\nd  this  is,  undoubtedly,  one  principal  caufe,  why  old  peopl 
not  only  leem  to  have  loft  lbmewhat  of  their  height,  but  ar 
a&ually  fhorter. 


The  Variation  of  the  horizontal  Needle  at  London  in  th 
latter  end  of  the  Tear  iyzz  and  the  beginning  of  1723' 


by  Mr.  George  Graham.  Phil.  Tranl.  N°  383.  p.  96. 


H  E  figure  of  the  three  needles,  with  which  the  expen 
ments  were  made,  was  prifmatic;  their  length  12,. 
inches  nearly  3  their  extremities,  which  pointed  to  the  divifion; 
being  Fled  to  an  edge,  'which  made  a  fine  line,  perpendicular  t 
the  horizon.  The  caps  of  two  were  of  cryftal,  the  other  c 
glafs  *  they  were  well  polifhed  on  the  indde,  in  that  part  wbic 
touched  the  pin  they  moved  upon.  The  box  was  brafs,  and  ( 
a  breadth  fufficient  to  admit  20  degrees  on  each  fide  the  middl 

line,  and  covered  with  a  piece  of  ground  glals  3  the  circuit 
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arches  at  the  ends  were  railed  fo  much  above  the  bottom  of  the 
box,  as  to  have  their  upper  furfaces,  upon  which  the  divifions 
were  cut,  lie  in  the  fame  plane  with  the  needle,  and  at  fuch  a 
drftance  from  each  other,  that  the  needle  might  play  freely  be¬ 
tween  them.  A  lew  of  the  degrees  at  the  north  end  were  di¬ 
vided  into  fix  equal  parts,  each  divifion  being  io  minutes.  It 
was  eafy,  by  the  help  of  a  convex  glafs,  to  determine  the  point¬ 
ing  of  the  needle  to  lefs  than  a  quarter  of  thele  divifions,  or  to 
about  two  minutes  of  a  degree.  The  pin,  upon  which  the  nee¬ 
dle  moved,  was  of  Heel  hardened  and  ground  to  a  fine  point  5 
and  by  a  fpring  placed  in  the  box,  the  needle  might  be  railed 
from  off  the  point,  and  let  down  again  at  pleasure,  without 
removing  the  gl^fs,  or  difturhing  the  box.  By  this  means  both 
the  lharpnefs  of  the  point  and  polilh  of  the  cap,  were  better 
prelerved  from  injury,  when  there  was  occalion  to  move  the  box. 
A  fmall  piece  of  brafis  was  made  to  Hide  upon  that  end  of  the 
needle,  which  pointed  to  the  fouth,  for  readily  bringing  it  to  an 
horizontal  pofition  3  for,  according  to  the  different  ftrength  of 
the  touch,  the  north  end  of  the  needle  will  dip  more  or  lefs. 
The  bottom  plate  of  brafs  was  a  little  broader  end  longer  than 
the  box  5  and  its  edges  made  lines,  exactly  parallel  to  the  mid¬ 
dle  line  of  the  divifions  3  and  for  the  greater  fecurity  of  placing 
the  box  in  a  right  lunation,  there  was  a  brafs  ruler  30  inches 
long,  having  its  edges  even  and  parallel,  excepting  part  of  that 
edge,  which  was  applied  to  the  fide  of  the  box,  that  was  a  lit¬ 
tle  filed  off  on  the  middle,  that  the  fide  of  the  box,  near  its 
ends  only,  might  touch  the  ruler.  By  this  contrivance  the  two 
points  of  contadf  were  as  far  aiunder,  as  the  length  of  the  box 
would  admit  of,  and  the  other  edge  of  the  ruler  making  a  Ionj 
ger  line  than  the  fide  of  the  box,"  afforded  a  better  direction  for 
giving  it  the  fame  fituation. 

For  determining  the  quantity  of  the  variation,  Mr.  Graham 
got  a  meridian  line,  furetched  upon  the  top  or  tne  noule,  be¬ 
tween  the  rails  of  the  leads,  which  were  upwards  of  15  foot 
afunder,  and  the  line  was  a  little  more  than  39  inches  above  the 
leads.  As  this  line  was  fattened  to  two  pieces  of  brals,  that 
were  fixed  in  the  rails,  and  was  upwards  ot  15  foot  long,  no 
ienfible  error  could  ante  m  putting  it  up  at  any  time.  1  he 
compafs  box  was  placed  upon  a  wooden  ttool,  with  three  feet; 
that  had  nothing  of  iron  about  it,  and  its  top  let  level  by  a 
plumb-rule  :  But’  finding,  that  in  the  open  air  the  wind  gave 
lome  difturbance,  he  put  up  another  line,  after  the  fame  manner, 
|n  a  room  two  pair  of  Hairs  high  3  this  line  was  about  the  fame 
m  '  '  ’  length 
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length  with  the  other,  and  39  inches  above  the  door.  Some 
time  after  he  put  up  a  third  line,  of  the  lame  length,  in  the  room 
over  this.  By  the  method  made  ufe  of  in  fixing  thefe  lines, 
they  could  not  differ  above  2'  of  a  degree  from  the  meridian,  or 
from  each  other.  Before  he  had  made  any  trials,  he  imagined 
fio  other  difference  would  arife  than  what  might  be  occafioned 
i>y  the  friflion  of  the  needle  upon  the  point  it  was  to  move  on, 
and  having  found  that  confideruble  in  all  the  needles  he  had 
taken  notice  of,  he  took  more  than  ordinary  care  to  provide 
againfl  it,  -and  lucceeded  beyond  his  expectation.  For,  he  fe¬ 
deral  times  obferved  all  the  three  needles  return  fo  exactly  to  the 
fame  place,  that  he  could  not  perceive  the  lead  difference  ;  as 
likewife  all  three  agree  very  nearly  about  the  fame  time,  when 
they  have  been  placed  in  the  fame  box  immediately  one  after 
another,  the  box  remaining  unmoved.  The  firft  needle  he 
made,  was  a  little  above  three  tenths  of  an  inch  broad,  about 
3.0 6  in  thicknefs,  and  weighed  about  an  ounce  ; 7* royy  together 
with  the  cap  of  cryftal.  After  fome  trials  with  this  needle,  it 
was  made  narrower,  not  to  exceed  half  a  tenth  of  an  inch,  and 
it  then  weighed  5  penny  weight  and  5  grains.  The  fecond  nee¬ 
dle  was  at  fir  ft  about  3  tenths  of  an  inch  broad,  and  ,04  thick, 
together  with  the  cap  of  glafs  $  and  after  feveral  trials  it  was 
made  fb  much  narrower,  that  its  breadth  was  lomewhat  lefs 
than  its  thicknefs,  and  k  weighed  2  penny  weight  and  5  grains. 
The  third  was  nearly  of  the  fame  dimenlions  with  the  fecond  and 
weighed  2  penny  weight  and  3  grains.  When  the  two  firft  nee¬ 
dles  were  made  narrower,  care  was  taken,  that  the  files,  made  ufe 
of  for  filing  the  north  ends,  did  not  touch  the  fouth  ends  5  and 
after  they  were  made  lighter,  he  tried  them  both,  before  they 
were  frefh  touched  upon  the  done,  and  found  no  fenfible  diffe¬ 
rence  10  their  direction.  The  reafon  of  making  the  two  firfi 
needles  fo  heavy  was  to  try,  whether  they  would  return  more 
conftantly  to  the  fame  fituation  than  lighter  ones.  But  notwith^ 
Handing  each  of  them  would  fettle  very  exactly  in  the  fame 
place,  for  a  great  number  of  trials  made  immediately  after  each 
other ;  yet  he  found  them  at  different  times  to  differ  confider- 
ably  from  their  former  direClions. 

This  occafioned  his  making  them  narrower,  fearing  their 
breadth  had  fome  way  contributed  to  their  irregularity.  But 
after  the  alteration,  he  found  the  fame  thing  happened,  tho’  he 
could  find  nothing  of  it  to  proceed  from  any  fribtion  upon  the 
point.  This  made  him  prefer  the  lighter  needles,  as  lels  apt  to 
injure  the. point  they  moved  upon,  and  as  exadl  in  returning  to. 
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the  fame  fituation.  After  leveral  trials,  he  found  all  the  needles 
he  made  ule  of,  would  not  only  vary  in  their  direction  on  diffe¬ 
rent  days;  but  frequently  at  different  times  of  the  fame  day  - 
and  this  difference  would  fometimes  amount  to  upwards  of  f  a, 
degree  in  the  lame  day,  fometimes  in  a  few  hours.  And  this 
alteration  he  oblerved,  whether  the  needles  were  drawn  afide 
immediately  before  the  observation,  or  fuffered  to  remain  un- 
difturbed.  For,  he  has  left  the  box  handing  for  leveral  days 
together,  without  ever  difturbing  the  needle,  only  he  has  taken 
notice  what  it  pointed  at,  and  the  time  of  the  day,  and  he 
could  fometimes  perceive  a  very  fenfible  alteration  in  a  few  mi¬ 
nutes.  But  whether  it  hood  near  its  greatefl:  or  lead:  variation* 
or  whether  he  drew  the  needle  to  one  fide  with  a  key  a  few  de¬ 
grees  or  a  greater  number,  it  would  conilantly  return  to  the  fame 
place  it  hood  at  immediately  before.  Sometimes  he  took  the 
needle  out  of  the  box  and  put  it  in  again,  and  this  he  leveral, 
times  repeated  in  an  hour.  At  other  times  he  took  down  the 
box  from  off  the  hool,  and  put  it  up  again  ;  but  found  no  alte¬ 
ration  in  its  diredion :  So  that  he  found  it  of  no  confequence,, 
whether  the  needle  was  drawn  afide  or  let  alone,  the  fhaking  of 
the  floor  by  walking  upon  it,  or  the  trembling  of  the  honie  by 
the  coaches  in  the  hreet,  was  fufficient  to  overcome  the  frmff 
fridion  upon  the  point.  When  Mr.  Graham  made  the  obierva- 
tions,  he  was  very  careful  to  have  no  keys  nor  iron  about  him* 
that  could  afifedf  the  needle. 

The  box  was  placed  in  the  room  upwards  of  fix  foot  from 
the  neareh  wall,  and  upwards  of  13  foot  from  the  grate  in  the 
chimney,  and  no  iron  could  at  any  time  be  brought  near  it  with¬ 
out  his  knowledge.  Yet  after  all,  he  was  not  latisfied,  that  it 
was  out  of  the  reach  of  iron,  and  that  the  variation  ihewn  by 
it  is  the  true  quantity  ;  but  he  was  very  fure  there  was  no  change 
of  circumftances  in  the  room,  that  could  aifecf  it  ;  for,  if  these 
were  any  iuch  materials  in  the  wall,  or  floor,  their  diftances  and 
foliations  continued  the  fame.  But  for  a  farther  confirmation  of 
this  irregularity,  he  put  one  of  the  needles  into  a  wooden  box, 
divided  with  a  few  degrees,  as  the  other,  and  placed  it  at  the 
lame  meridian  line,  at  the  difiance  of  three  foot  and  \  from  the 
other,  and  found  both  needles  nearly  agreed  in  their  alterations,. 
The  needles  were  all  touched  by  that  excellent  loadflone,  pre- 
fented  to  the  Royal  Society  by  the  Lord  Raifley.  It  is  to  be 
taken  notice,  that  the  needles  were  not  touched  upon  the  naked 
flone,  but  with  its  armour  on,  generally  upon  that  part  of  the 
capping  neardt  the  poles;  but  he  could  find  no  difference  in 
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the  diredion,  by  touching  upon  another  part:  Farther,  when 
he  obferved  the  needle  increasing  or  decreafing  in  its  variation, 
he  has  very  frequently,  with  a  key,  drawn  it  the  contrary  way 
Several  degrees,  and  then  letting  it  return  very  gently,  till  it  has 
been  within  a  degree  or  lefs  of  the  place  it  flood  at  immediately 
before,  he  flopped  it  there  for  feme  time,  by  holding  the  key  at 
a  proper  diftance;  and  withdrawing  his  hand  gradually,  tried 
to  make  it  hand  fhort  of  its  former  place,  but  could  never  fuc- 
ceed.  By  this  and  feveral  other  methods -made  ufe  of,  he  was 
well  allured  thefe  changes  in  the  direction  are  owing  to  feme 
other  caufe  than  the  fridion  of  the  needle  upon  the  pin ;  but 
what  that  caufe  is  he  could  not  tell:  For,  it  feems  to  depend, 
neither  on  heat  or  cold,  a  dry  or  moiffc  air,  clear  or  cloudy, 
windy  or  calm  weather 3  nor  on  the  height  of  the  barometer. 
The  only  thing  that  has  any'  appearance  of  regularity  is,  that 
the  variation  has  been  generally  greatefl,  for  the  fame  day,  be¬ 
tween  the  hours  of  12  and  4  in  the  afternoon  5  and  the  leaf! 
about  6  or  7  in  the  evening. 

March  8.  1722.  A  piece  of  brafs  was  fixed  to  a  wooden  box  5 
and  a  few  degrees  were  divided  into  10'  each,  as  in  the  brafs 
box,  to  try,  if  both  needles  would  be  alike  affeded  in  the  feveral 
alterations.  This  wooden  box  was  placed  at  the  fame  meridian 
line,  and  about  the  diftance  qf  three  foot  and  j  from  the  other. 
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March  30. 

The  needle  2  =  5  which  was  in  the  brafs  box,  was  this  day 
put  into  the  wooden  box,  and  a  new  needle  put  into  the  brais 
box,  weight  2  * — •  ^ . 

No  remarkable  change  happened  to  either  needle  till  Atril 
the  5. 
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Needle  2  =  3  in  the  brafs  box. 
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The  firlt  column  fhews  the  variation  of  the  needle  in  the 
brafs  box.  The  third  the  variation  of  that  in  the  wooden  box* 
The  fecond  column  fhews  the  time,  by  the  clock,  when  the  ob- 
fervations  were  made. 
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All  thefe  obfe.rvations  we  remade  with  tbe  lighted:  of  the 
three  needles,  the  compafs-box  remaining  unmov'd  the 
whole  time.  From  February  6 .  1722.  to  the  icth  of  May i 
following,  Mr.  Graham  made  upwards  of  ioco  ebfervations 
in  the  lame  place  3  and  the  great-eft  variation  weft  ward  was; 

14*2=4.5'  and  the  lea  ft - f  was  feldomlefs 

than  14°,  or  greater  than  14°  =  3  5' 


Obfervations  on  t Dr .  Eaton’;  Snptic;  by  hDr.  Sprengelh 
1  V  Phil.  Tranf.  N°  383.  p.  108. 

THE  method  of  curing  frefti  wounds  in  a  few  days, 
without  fuppuration,  where  neither  -nerves,  large  vel- 
fels,  bones,  or  any  of  the  vifcera  are  concerned,  has  been 
Jong  ago  obferv’d :  Furman,  a  famous  iurgeon  of  Brcfiaev, 
in  his  Chirurgia  curiofia  tells,  us  of  a  mountebank,  who  gave 
bimielf  13  wounds,  by  incidon,  in  the  upper  part  of  his  left 
arm  3  and  thereupon  applied  his  ncrflrum ,  and  with  the  help 
of  a  good  roller,  he  was  cur’d  in  two  days  time. 


Next 
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Next  he  mentions  a  martial  ftiptjc,  whico  dopp  d  bleeding 
incomparably  well,  and  heal'd  frefh  wounds  (as  be  affirms  J 
in  two  days;  efpecially  if  the  patient  took  withal  a  few  drops 
inwardly.  This  is  like  wife  mentioned  by  Blegny  near  30 
years  before. 

When  Dr .  Sprengell  was  in  Franee^'hc  found  that  leveral 
trials  were  there  alfo  made,  with  a  ftiptic  ball,  mix  d  with 
French  brandy,  by  fir iking  a  cock  thro1  the  head,  opening 
the  crural  artery  of  a  dog,  or  chopping  off  a  dog  s  leg, 

But  he  found  it  did  not  amount  to  any  thing  of  confequence; 
yet  he  had  ftill  a  ball,  made  upwards  of  20  years  Oeforc,  of* 
filings  of  iron  and  an  equal  quantity  of  tartar,  mix  d  ;  4 
French  brandy  upon  a  marble  :  This,  witn  lb  me  alteration^ 
was  afterwards  publifh’d  by  the  famous  Helvetius ,  0  rvficiaa 
to  Lewk  XIV.  of  France ,  in  a  book,  entitl’d,  Rccneil  des 
tnethodes  pour  la  guerijyn  des  diverfes  maladies^  which  vvas 
reprinted  in  Holland  m  the  year  1710.  This  preparation 
was  then  fold  by  Fierre  Rottermond >  apothecary  at  the 

Hague  in  Holland.  _  .  „  ,  r 

The  recipe  for  his  medicinal  ball  is  as  follows.  1  ake  tour 
pounds  of  the  filings  of  fteel,  and  eight  pounds  of  tartar,  well 
powdered 5  mix  thefe  well  together,  and  put  them  in  a  new 
earthen  pot,  and  pour  thereon  as  much  French  brandy,  as 
will  make  it  into  a  poultefs ,  let  this  ftand  fermenting  m  a 
cellar  for  four  days,  and  dir  it  between  whiles;  then  put  .x. 
into  balneo  maria ,  and  diftill  it  f.  a.  with  a  moderate  fire,  to 
draw  off  the  brandy:  When  you  find,  that  nothing  but  the 
phlegm  comes  over,  remove  it  from  the  fire  and  take  out  the 
mafs",  itamp  it  very  fine,  that  there  may  not  remain  the  lead 
lump :  then  mix  it  again  as  before  with  a  fumcient  quantity 
of  brandy,  and  put  it  into  the  cellar  to  ferment,  as  oeiore, 
and  then  diftill  it  a  fecond  time.  This  operation  may  be 
repeated  feven  or  eight  times :  But  the  la-ft  time  mix  your 
mafs  well  upon  a  marble,  and  make  it  into  two  ounce  bails, 
,Qne  of  thefe  balls  is  ffeepM  in  a  pint  of  good  French  brant.), 
a  little  warm'd,  and  hung  only  in  it  by  a  wire,  till  the 
brandy  have  receiv’d  the  colour  of  the  ball :  But  it  you  are 
in  hade,  then  grate  a  i  efficient  quantity  ot  the  bah  m  lome 
brandy,  ftir  it  well,  and  you  may  ufe  it  that  very  ini  tan  t. 

The  author,  undoubtedly,  thought  by  often  grinding,  [er- 
tnenting  and  diflillmg  this  mafs,  to  comminute  and  fubtilize 
'  its  particles,  lb  as  to  make  it  more  fit  to  contra®  the  fibres 
'  and  veffels  of  a  wound,  and  to  prevent  flagnations  ot  the 
J-uids,  both  within  and  without,  upon  contuiionsj  but  the 
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faccefs  did  not  anfwer,  and  therefore  it  was  laid  aflde.  Nei¬ 
ther  did  Hehetius  ever  recommend  it  as  an  univerfal  fliptic, 
aftringent  or  confolditating  medicine  5  but  merely  in  freth 
wounds,  and  that  only  for  a  firft  drefling,  and  where  people 
liv’d  at  a  diftance,  and  could  not  get  immediate  affiftancc 
from  a  furgeon.  Befides,  he  makes  feveral  exceptions,  where 
it  fhoold  not  be  us’d  5  and  in  general,  advifes  where  chaly¬ 
beate  medicines  may  be  made  ufe  of  according  to  expe¬ 
rience. 

But  as  a  balfamic  fliptic  was  publifh’d  by  one  Dr.  Eaton, 
for  flopping  all  manner  of  bleeding,  either  external  or  inter¬ 
nal,  and  that  without  any  manner  of  exceptions;  this  made 
Dr.  Sprengell  defirdus  to  fee  it,  and  foon  after  he  had  an 
opportunity  of  examining  it:  He  immediately  found,  that 
this  was  the  fame  old  medicine,  which  was  alfo  got  into  Eng- 
land,  after  other  countries  had  difcarded  it.  But  he  neg- 
levied  it  at  that  time,  as  not  worth  his  notice,  till  he  faw  a 
treatife  of  con  fumpt  ions,  publifh’d  byfSir  Rkhafd  Blackmore , 
giving  it  the  greatell  encomium,  that  ever  was  given  to  any 
invention  whatever.  ‘  For,  fays  he ,  Dr.  Eaton's  balfamic 
c  fliptic  bids  fair  for  the  credit  of  a  certain  remedy  in  flop  - 

*  ping  of  blood  outwardly  or  inwardly,  where  the  crafii  of  the 
6  blood  is  nor  entirely  ruin’d,  and  will  be  of  more  Ter  vice  to 

*  mankind,  than  all  the  difcoveries  made  by  Galenical  com- 
&  pounders  of  drugs  and  fyflematical  methodiflsf 

Dr.  Sprengell ,  finding  this  remedy  recommended  in  fo  ex¬ 
traordinary  a  manner,  by  fo* eminent  a  phyfician/  began  now 
to  think,  tkat  poffibly  he  might  have  been  miftaken,  and 
therefore  de fir’d  Mr.  IVinterbottom ,  an  apothecary  in  Bow- 
lane*  immediately  to  prepare  the  recipe,  as  prescrib’d  by 
Dr.  Helvetius .  When  this  was  ready,  he  fent  for  a  little  of 
Dr.  Eaton's  fliptic,  and  tried  them  both  with  galls  before 
feveral  gentlemen;  when  the  tinware  was  the  fame,  viz.  a 
deep  purple.  He  then  precipitated  the  contents  with  old 
hock,  and  found  the  precipitated  matter  to  be  the  Fame  in 
both.  Dr.  Sprengell ,  not  contented  with  his  own  enquiry, 
fent  feveral  fmall  quantities  to  others,  and  went  himlelf  to 
Mr.  Godfrey ,  the  chemifl:  And  they  all  told  him,  there  was 
no  difference.  The  Dr.  tried  feveral  ways  to  find  out  its  bal¬ 
famic  quality  (  whence  it  has  its  name)  but  found  none. 
Upon  which  he  was  fur  priz’d,  that  a  man  who  had  a  mind 
to  vend  a  thing,  as  a  fecret,  had  not  done  fo  much  as  to  alter 
it,  either  in  taffe,  frilell,  or  colour  3  and  yet  this  might  very 

weM 
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well  have  been  done,  without  robbing  it  of  its  virtue  in  the 
lealt. 

The  Dr.  next  tried  thefe  two  upon  the  crural  artery* 
Having  procur’d  a  good  middle  flz’d  dog,  Mr.  Ranby  laid  the 
artery  bare,  and  open’d  it  with  a  lancet  lengthways,  tor 
near  half  an  inch.  The  old  method  was  cutting  the  artery 
a-crofs ;  and  then  there  was  no  necefltty  of  any  ftiptic  at  all, 
nor  indeed  here  neither.  But  at  fird  Helvetius' s  tin&ure  was 
applied,  which  flopp’d  the  bleeding  5  then  opening  ihe  artery 
again,  Dr.  Eaton's  was  tried  with  the  fame  fuccefs:  After¬ 
wards  the  Dr.  had  the  artery  open’d  in  the  other  thigh,  and 
trying  it  only  with  French  brandy,  he  found  this  did  as  the 
other  two.  He  opened  the  artery  again,  and  diffolving  a 
little  fal  tnartii  and  faccharum  faturni  in  French  brandy,  he 
applied  that,  which  anfwer’d  in  the  fame  manner.  This 
made  the  Dr.  immediately  conjeffure,  that  there  was  but 
little  virtue  in  either  of  them  $  but  only  that  the  brandy,  by 
its  great  heat,  did  merely  contraffc  the  fibres  of  the  artery, 
which,  no  doubt,  might  be  fomewhat  abided  by  the  dee! $ 
but  this  could  not  be  much.  The  Dr.  then  reflected  on  the 
fmallnefs  of  the  crural  artery  in  a  dog,  and  not  to  be  com¬ 
par’d  with  that  of  a  man,  and  that  a  little  pledget  of  lint 
might  have  dopp’d  the  blood,  without  more  to  do,  as  well 
as  the  temporal  artery,  when  opened  with  a  lancet,  which 
was  done,  and  the  pledget  of  lint  dopp’d  it  accordingly.  Thus 
far  as  to  its  external  ule.  If  only,  according  to  Helvetius 9  it 
had  been  ordered  to  be  taken  internally,  in  frefh  wounds  and 
contufjons,  this  might  have  been  fufferable:  But  when,  with¬ 
out  exception,  Dr.  Eaton ,  as  alfo  Sir  Richard  Slackmore , 
recommended  it  in  all  outward  bleedings,  Dr.  Spren^ell 
thought  proper  to  make  fome  animadverlions  thereon.  For, 
Sir  Richard  himlelf  fays,  in  his  Rreatife  of  Confumptiomt 
p.  99.  lei.  that  in  fpimng  of  blood,  there  is  an  orgafm,  or 
dunulating  ferment  3  What  is  this  but  a  feverdh  indifpofmon  ? 
And  is  there  any  hemorrhage  without  it?  Now  if  id,  will  not 
brandy  and  chaly beats  heighten  it?  Which,  by  their  heat 
and  flimuluSy  brace  and  irritate  the  fibre?,  and  accelerate  the 
motion  of  the  blood.  And  will  not  the  blood  then  take  up? 
more  room,  and  prefs  harder  againd  the  fides  of  the  veffels, 
and  whatever  oppoles  it?  Is  not  this  the  way  to  caule  an 
orgafm  and  hemorrhage  ? 

Dr.  Eaton  himfelf  tells  us  in  his  book,  p.  57.  That  it 
ditl  very  much  over-lieat  a  gentlewoman,  and  that  her  blecd- 

ing 
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ina  ftill  continu’d  after  the  taking  if,  and  /he  might  have 
peri/h’d,  had  not  a  furgeon  given  her  a  cooling  and  aftringenc 
apozeme.  And  but  juft  before,  p.  47.  he  complains  of  a 
phyfictan  that  was  not  willing  his  patient  /hould  take  it,  who 
had  a  he&ic  fev*r  upon  her  5  becaufe  he  was  afraid  it  was  too 

h°Sincc  the  former  trials,  the  Dr.  defired  Mr.  Ranby  to  open 
the  carotid  artery  of  a  dog,  thinking  that  this  artery  might 
pive  him  more  fatisfa&ion  than  the  crural  arteries  had  done; 
fo  try  the  lliptic  qualities  of  Helvetius  an  &  Eaton's  tin&ures. 
Having  laid  bare  the  jugular  vein,  divided  it  and  tied  it,  that 
its  bleeding  might  not  hinder  the  finding  the  carotid  artery: 
XJ  con  opening  the  artery  with  a  lancet,  the  blood  fpouted 
forth,  and  applying  Helvetius' s  tinOure,  the  bleeding  ftoppU 
He  took  it  off*  in  Itfs  than  a  minute,  and  made  it  bleed  again* 
but  it  bled  but  little,  and  then  he  applied  Dr.  Eaton's  fliptic : 
He  fill’d  up  the  wound  with  lint,  Hitch’d  up  the  cutis,  then 
untied  the  dog  and  let  himloofe;  when,  forne  time  after,  the 
Dr.  feeing  him,  found  he  had  bled  a  good  deal,  and  was  /till 
bleeding.  The  Dr.  was  very  well  fatisfied,  that  the  artery 
being  fo  very  fmall,  he  would  not  bleed  to  death,  and  if  he 
had  nothing  but  lint  upon  it,  it  would  have  done  as  well. 
It  is  to  be  obferv’d,  that  the  carotid  arteries  are  largeft  in  pro¬ 
portion  in  human  bodies,  and  that  this  artery  of  the  dog  was 
but  a  fmall  matter  bigger  than  the  crural  arteries  of  the  for¬ 
mer  dog.  This  fhews,  that  the  ftiptic  quality  of  thefe 
tinctures  is  very  inconfiderable  5  and  that  Helvetius  s  tmcfuie 
is  rather  better  than  Dr.  Eaton' s,  if  there  is  any  difference  at 
a]l .  tho’  that,  he  believes,  was  owing  to  the  brandy;  for* 
Dr.2<$ 'frengell's  brandy  was  ftronger  than  Dr.  Eaton's . 

The  Dr.  enquired  for  the  dog  next  morning,  and  found 
him  alive  and  well,  only  hanging  his  head  on  one  fide,  which 
was  owing  to  the  mufcles  being  cut  thro’. 


ihe  Specific  Gravities  of  feme  Bodies  *  by  M.  Fahrenheit* 
Phil.  Tranf.  Nc  383.  p.  114*  an fated  from  the  Latin. 
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Potafh  depurated  from  the  filth,  and  a  neutral  lait,  m 

which  it  more  or  lefs  abounds 
The  above  neutral  fait  — ' 

$ea  fair 

Nitre  —  — ' 

Alum 

Very  white  fugar  -  ~  _  t8 ,  }* 

Oil  of  vitriol  —  — .  u  r  it  ^ 

Lixivium  of  potafh,  impregnated  with_as  much  * 

as  was  poiiible  i  -  ^ 

The  fame  prepar’d  at  anotner  time 
The  better  lort  of  aquafortis 
Spirit  of  nitre  “  — ■ 

Ram  water  — 

Rape-ieed  oil  — 

Alcohol  of  wine  — 

The  fame  more  dephlegmated.  —  ,  f  £ 

■  M.  Fahrenheit  made  the  experiments  ieveral  ways;  to* 
he  weigh’d  'fix’d  bodies,  as  .is  commonly  none,  a- 1  m 
pair  of  feales  in  air,  and  then  in-  rain  water .  ^  A  ^  . 

the  weight  of  fairs  firft  in  air,  and  then  m  a_  Pr0Pc  ^  i  * 
after  which  he  compar’d  it  with  the  gravity  ,  ot  water ;  he  cut- 
covered  the  gravities  ot  the  liquors,  fometmies  7  . 

oineter,  deferib’d  in  a  foliowmg  1  ranfattm,  and  fomeftmus 

VtfflBls,  as  here  delineated.  ,  ■  ,  v]  vt  < 

A  concave  glafs  ball  (  as  reprefented  A  Vig.  7; 
blown  pretty  large  at  the  fiame  ofa  lamp,  ur  *'  ^  tre.r 

fmall  U  tubes  oppofue  to  each  e*« 

mines  of  which  were  open,  tapeung,  ana  ,  u  n 

vated,  that  the  liquor  might  not  run  out.  Behdes,  he  a 
liras  made  fomfewhat  Hat  in  its  lower  part,  that  it  might  ii 

“better  on  the  fc ale.  ,  r  „  tt|L 

c  The  bolt-head  A  Fig.  8.  blown  or  very  thin  glais  a.  _ 
flame  of  a  lamp,  had  a  pretty,  large  neck  whole  ape.. u. 
was  fhut  with  the  lid  B,  made  as  accurately  concave  onta. 

in  fide  as  poiiible.  .  * 
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By  means  of  this  bolt-head,  the  fpecific  gravities  of  fairs 
may  be  found  in  the  following  manner.  In  the  firft  place 
the  bolt-head  is  fill’d  with  a  proper  liquor  (  in  which  the  fait. 
Whole  gravity  is  fought,  will  not  diffolve)  and  when  the 
Weight  of  the  liquor  is  known,  it  is  pour’d  out,  and  the 
veffel  well  dried:  After  this  it  is  almoft  fill’d  with  the  fait, 
whofe  weight  is  fought  5  upon  knowing  which,  the  interlaces 
of  the  fait  are  fill’d  with  the  liquor,  and  the  increafe  of  weight 
by  the  additional  liquor,  is  fought:  if  this  increafe  of  weight 
be  fubftra&ed  from  the  whole  weight  of  the  liquor,  the 
remainder  will  give  the  gravity  of  the  liquor  excluded  by  the 
fait. 

The  neutral  fait  of  potafh  catifes  no  ebullition  in  fpirit  of 
nitre,  it  precipitates  mercury,  diffolv’d  in  fpirit  of  nitre,  of 
a  white  colour  5  and  when  laid  upon  live  coals,  it  decripitates 
and  flies  into  fmall  pieces. 

The  nitre  was  melted  in  a  crucible  over  the  fire,  that  it 
might  be  freed  of  all  its  moifture  5  and  that  the  interflices, 
filled  with  air,  might  be  fill’d  with  the  nitre  itfelf.  v 

The  gravities  of  the  liquors,  mark’d  with  an  afterifm,  are 
reduced  by  calculation  to  the  48th  degree  of  M.  Fahrenheit's 
thermometers  y  and  feme  of  them  were  mentioned  in  the 
experiments  on  the  degrees  of  heat  in  boiling,  in  ‘Phil. 
I’ranf.  N°  381. 

The  moft  Ample  method  of  finding  the  difference  of 
gravity,  which  antes  from  the  different  temperament  of  fluids, 
is,  firft  to  fill  Tome  veffels  with  a  liquor  not  very  hot  ( but 
whofe  degree  of  heat  fnould  be  difeoveteble  by  the  thermo¬ 
meter  )  and  then  to  weigh  it  5  and  afterwards  to  fill  the  faid 
veffel  again  with  hotter  liquor,  and  weigh  it  as  before.  If 
the  degree  of  heat  in  this  fecond  experiment  be  again  mark’d, 
you  have  the  difference  of  the  gravity  of  the  liquor,  caus’d  by 
an  intermediate  degree  of  heat,  which  may  then  be  easily 
calculated  for  every  other  degree. 

The  experiments  were  made  in  air  3  its  gravity  therefore 
is  to  be  added  to  each  number,  in  order  to  have  the  gravity 
of  the  liqoors  in  vacuo.  But  the  fpecific  gravity  of  air  is  to 
that  of  water,  as  1  to  1000  nearly. 

;y, -  hnusna  orfil  ftf 
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Some  nemo  Experiments  concerning  the  different ,r  and  fome - 
times  contrary  Motion  of  the  Sap  in  Plants  5  by  Mr, 
Fairchild.  Phil.  Tranf.  3  $4.  p.  127. 

MR.  Fairchild  fhew’d  lome  experiments  before  the 
Royal  Society,  which  were  allow’d  to  be  new  and  ufe- 
ful$  this  made  him  try  farther  experiments,  in  order  to 
fhew  the  cpurfe  of  the  fap,  which  he  found  by  experience  fo 
ufeful,  that  he  could  make  1 


trees  healthful,  and  render 


planting  more  ferviceable  to  the  public. 

He  fhew’d  the  laureola ,  grafted  upon  the  mezereon ,  and  the 
ever -green  oak  of  Virginia  upon  the  common  Englijh  oak ; 
both  which  hold  their  leaves  all  the  winter,  and  are  in  a 
good  date,  and  fiourilhing,  rho*  grafted  or>  plants  that .  drop 
their  leaves  in  winter  3  which  plainly  proves,  that  the  juices 
rife  upwards,  in  winter,  in  thofe  plants  that  drop  their  leaves, 
other  wife  the  evergreens  that  are  grafted  on  them,  would 
foon  perifh. 

Mr.  Fairchild  takes  it,  that  by  grafting  the  various  foreign 
oaks  upon  the  Englijh ,  the  timber  might  be  made  the  tnofo 
firm  and  lading,  than  it  is  in  its  own  nature,  when  rais’d  from 
foreign  acorns:  For,  as  the  crab-dock  makes  the  wood  of  the 
apple-tree  more  firm  and  lading  than  that  on  the  apple* 
flock  3  and  the  peaches  and  almonds,  budded  on  plumbs,  are 
more  lading  than  thofe  on  peach-docks  5  fo  by  the  contrary 
rule,  all  firm  timber,  grafted  on  fpongy  docks,  would  be 
made  w.orfe  than  it  would  on  its  own  bottom.  For  indance, 
if  that  which  is  call’d  the  Englijh  elm  jhould  be  grafted  on 
that  which  is  call’d  the  iDutchy  it  would  partake  a  good  deal 
of  the  fpongy  juices  of  the  dock,  whereby^  the  timber  would 
become  unfit  for  the  purpofes  it  is  now  us’d  for. 

The  fird  experiment  Mr.  Fairchild  had  to  ofter*  was 
made  on  the  New  England  cedar,  or  rather  juniper,  grafted 
on  the  Virginia  5  and  what  was  remarkable  in  it  was,  that  the 
branch  which  was  grafted  was  left  feveral  inches  below  the 
grafting,  which  part  continued  growing,  as  well  as  the  upper 
part  above  the  grafting. 

The  fecond  was  on  the  viburnum ,  whole  top  being  planted 
in  the  ground,  became  roots;  and  the  roots,  being  turn’d  up, 
became  branches.  He  found  the  plant  in  as  good  a  date  of 
growing,  as  it  was  in  its  natural  date. 
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The  third  was  on  a  pear-tree,  which  he  enarclfd  upon  two 
pear-ftocks  in  March  172 1-2 2,  and  was  then  in  a  good  flou- 
ridiing  date,  with  a  branch  in  blolTom,  and  receiv’d  no 
nourifhtnent  but  by  the  two  enarch’d  branches,  the  root 
being  out  of  the  ground  ;  and  tho’  it  was  done  upwards  of 
two  years  before,  it  was  then  (hooting  fuckers  out  or  the 
root,  which  proves  that  the  branches  are  as  ufetul  to  fupport 
the  roots,  as  the  roots  the  branches;  and  it  is,  therefore,  no 
wonder,  that  fo  many  trees  mifcarry  in  planting,  when  there 
are  no  branches  left  on  the  head. 

The  fourth  was  oh  the  cedar  of  Lib  anus,  grafted  on  the 
laryx,  which  drops  its  leaves  in  the  winter  ;  yet  maintains 
'the  cedar  in  as  Hourilhing  a  condition,  as  if  it  had  been  on  a 
tree,  that  held  the  leaves"  all  the  winter  ;  and  the  part  of  the. 
graft  left  below  the  grafting  was  in  as  good  health,  as  the 
part  above  it. 


f  •  •  -.  >  ’•*$-* s  'i  _  ,_L.„  =  ■  '  '  =•  ‘  J  «  '  ‘  ?  '•‘-J 

An  extraordinary  Cure  by  Sweating  in  hot  lurf ;  together 
with  a  Defcription  of  the  Indian  Hot-houfes  ;  hy  Mr  .Paul 
Dudley.  Phil.  Tranf.  N°  384.  p.  129* 

IN  1704  ‘Peter  Coffin  Efq  ;  of  Exeter  in  New  England ,  be* 
ing  then  74  years  of  age,  had  taken  a  great  furfeit  as  it 
was  fuppofed,  by  drinking  cold  water  in  a  very  hot  d.ay,  after 
Laving  heated  himfelf  in  the  woods.  This  iurfeit  fettled 
.chiefly  in  his  right  fide,  but  gave  him  a  racking  pain  all-over 
Lis  body,  and  particularly  deprived  him  of  tlie  ufe  or  Lfe 
right  arm.  Ift  this  condition  he  kept  his  beci  for  nine  weeks, 
and  his  recovery,  coniidermg  jiis  age,  was  deipaired  of; 
when  His  Ion  (from  whom  Mr.  Dudley  had  the  account)  pro- 
poled  fweating  him  in  turf.  The  faiLer  readily  agreed  to  If, 
Laving  ufed  feveral  medicines,  without  any  effefL  Imme¬ 
diately  orders  were  given  to  cut  a  large  oven  lull  tu^T, 
the  pieces  being  about  18  inches  Iquarc.  The  turf  ltielf  was 
"of  Englif  grafsf  and  only  the  fwerd  or  top  of  the  earth  with 
the  grafs.  Before  the  turf  was  put  into  the  oven,  the  Dr. 
.rubfied  the  graffy  jfide  of  the  turf  with  fofne  ipirit  or  oil  (hut 
Lf  whatTorfthe  Dr.  wotilcf  give  Mr.  Dudley »  no  account)’ and 
then- doubled  the  gnais-fides  together,  and  fo  let  them  it. 
M  hen  they  were  well  baked,  which  was  in  about  two  ho  bis, 
be  took  them  out  and  made  a  bed.  of  them  upon  me  floor 
(the  place'for  the  head  raifed)  as  foon  as  that  was  done,  he 
ordered  his  father  to  be  taken  out  of  Lis  bed  without  h *s 
.Jfhstt  but  wrapped  up  in  a  fh£f  t,  and  laid  upon  tne  hot  turf. 
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and  then  he  proceeded  to  cover  him  over  with  the  reft  of  the 
turf  more  eipeciallv  on  his  fide,  where  the  feat  of  his  pain 
was,  but  they  kid  none  upon  his  breaft  or  head  ;  then  they  co¬ 
vered  him  with  blankets  to  keep  the  heat  in.  \N  hile  the  father 
was  in  this  bath,  the  fon  gave  him  warm  cordials  to  prevent 
fainting,  which  he  was  in'  great  danger  ot :  Aiter  he  had  Jam 
thus^bout  f  of  an  hour,  which  was  as  long  as  he  could  bear 
it  he  was  put  naked  into  the  bed,  very  well  warmed,  where 
in  a  few  minutes  he  fell  afleep,  and  fweated  to  that  degree,  that 
it  ran  thro’  his  pillow  and  bed,  upon  the  floor.  Aftepabout 
two  hours  fleep  they  dried  him  and  put  mm  on  warm  cloaths, 
and  he  found  himielf  much  eafed  and  refrefhed:  This  was  in 
the  mornino  ••  and  before  night  he  walked  about  the  houte,  his 
pain  being  In  a  manner  all  gone.  The  next  day  the  Dr.  re¬ 
peated  his  cordials ;  and  the  fourth  day  he  Sweated  him  a  fecond 
time  in  the  lame  manner  as  above ,  ano  next  oay  he  went 
abroad  about  his  bufmefs,  and  lived  11  years  after,  in  per fett 
health  and  free  from  pain.  The  Dr.  told  Mr.  Dudley,^  great 
care  mull  be  taken,  that  the  patient  do  not  lye  too  Jong  in  the 
turf  •  and  even  \  of  an  hour  may  be*  fufificient  for  fame  patients  j 
and  whenever  the  patient  begins  to  fetch  his  breath  ihorf  or  to 
faint,  he  muft  be  put  to  bed  immediately  ;  and  the  phyrtciaii 
or  operator  muft  by  no  means  omit  his  cordials.  ^ 

Sweating  houfes  were  common  among  the  Aborigines ,  when 
the  'ErAi'fi  firft  came  into  New  England :  tho5  now  but  little 
nfed  A  ^ntleman  of  the  lftand  of  Nantucket ,  where  the  In- 
fans  Wtimes  pradife  it,  even  at  this  day,  or  very  lately, 
gave  Mr.  Dudley  the  following  relation,  i  he  cave  was  uiuahy 
four  foot  high,  and  eight  foot  in  diameter  5  the  roof  lupported 
with  (ticks  or  boards,  covered  with  earth,  and  they  dug  it  in 
the  fide  of  a  hill,  and  as  near  as  poffible  to  iome  river,  pond  or 
place  of  water.  The  entrance  into  this  cave  was  lmall,  and  the 
door  (when  any  perfon  was  fweating)  was  covered  with  a  blanket 
or  Oun  ;  near  the  cave  they  made  a  good  large  fire,  and  heaitd 
a  parcel  of  ftones,  to  the  quantity  ot  500  weighted  rolled 
them  in  red  hot,  piling  them  up  in  the  middle  ot  the  cave. 
When  this  is  done,  the  Indians  go  in  naked,  ana  as  rnmy  a* 
^Vaie  fit  round  the  heated  ftones  5  as  foon  as  they  begin  to 
prow  faint,  which  may  be  in  *  of  an  hour,  they  come  out  and 
Munae  themfelves  all  over  in  the  water  for  a  minute  or  two  5 
and  then  in  again,  as  long  as  they  can  wet  bear  it,  and  fomto 
the  water  a  iecond  time  and  then  they  dre.a  th-mtel  .«•  <  This 

has  been  uled  with  fuccefs  for  colds,  iurieits,  fcmttca  s  and 
%  paws 
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pains  fixed  in  the  limbs  3  and  even  the  Englijh  have  feveral 
times  found  relief  by  it. 

Mr.  ^Dudley  did  not  underftand,  but  that  it  might  be  prac¬ 
ticed  at  any  time  of  the  year,  without  hazard,  or  inconveniency. 
The  Indians  often  ufed  it  both  before,  and  after  long  journijes, , 
hunting  or  voyages,  to  ffrengthen  and  refreili  themlelves. 

An  Attempt  to  account  for  the  rifing  and  falling  of  fome 
Tends  near  the  Sea ,  or  ebbing  and  flowing  Rivers,  where 
the  Water  is  lowefi  in  the  Tond ,  at  the  time  of  high  Wa¬ 
ter,  and  highefl  in  the  Tond ,  at  the  time  of  low  Water  in 
the  Sea  or  River  3  as  alfofor  the  increafe  or  deer  safe  of 
the  Water  of  fuch  Tools  and  Brooks ,  as  are  highefl  in 
dry  and  low  eft  in  rainy  Seafons ,  with  Experiments  to  illy- 
fir  ate  the  folution  of  the  Phenomena  3  by  T>,\  Defaguliers. 
Phil,  Traril.  1\°  584.  p.  132. 

TLSE  P^O  Alexandrinus  and  other  hydraulic  writers,  have 
defcribed  a  cup  (called  a  Tantalus ,  from  its  efkft)  which 
will  hold  any  liquor  very  well,  when  it  is  not  filled  above  a 
certain  height,  marked  in  the  cup,  but  if  it  be  filled  higher, 
not  only  the  liquor  above  the  mark  will  run  out,  but  the  whole 
liquor  cpntainedqn  the  cup.  This  is  performed  by  a  fyphan  in 
the  cup,  which  is  fometimes  concealed  to  make  the  efiefi:  the 
more  lurprifing. 

The  cup  A  B  (reprefented  Fig.  9.  Plate  XI.)  has  a  vifible  fy¬ 
phon  CKI)  therein  5  the  cup  (Fig.  lo.)  has  the  fame,  concealM 
by  the  figure  of  a  man,  reprefenting  Tantalus  in  the  fable  5 
and  the  cup  (Fig.  ix.)  has  its  fyphon  more  concealed,  as  it  is 
carried  up  into  the  handle.  Any  of  thofe  cups  will  hold  water 
very  well,  provided  they  are  not  filled  up  above  the  line  F  G  ; 
for,  then  not  only  the  liquor  above  FG  will  run  out*  but  all 
the  liquor  in  the  cup,  as  low  as  D,  the  orifice  of  the  fhort  leg 
of  the  fyphon. 

Experim.  1.  In  the  vefiel  abed  (reprefented  Fig.  12.)  ij 
placed  an  open  wooden  box  A  BCD,  filled  with  water  as  high 
as  the  line  L  M  5  another  box  or  plug  E  F  GH  made  tight  and 
containing  weights  to  fink  it,  is  made  to  let  down  into  the  water 
between  the  partition  I K  and  the  end  A  B  of  the  abovemefi- 
tioned  box  3  but  when  it  is  not  to  prefs  the  water  up  to  I  Q  (as 
it  does  when  Jet  down)  it  is  drawn  out  of  the  water  by  the 
weight  m,  which  pulls  irup  by  the  bar  i  k,  fattened  to  a  lever, 
moving,  round  the  centre  l. 
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When  by  means  of  the  plug,  the  water  in  the  fpace  A  B  K  l 
is  pufhed  up  to  IQ,  by  palling  under  K  5  it  runs  out  thro*  the 
fpout  P  QJwhole  pafifage  is  gaged  by  a  little  fluce  Pp)  and  falls 
into  the  vefiel  RS,  made  of  an  oblong  figure  like  a  filh-pohd, 
and  having  a  fyphon  at  S,  lb  as  to  make  it  a  ‘Tantalus,  or  in 
the  nature  of  the  cups  abovementioned. 

Let  the  weight  m  pull  up  the  plug  EFGH,  and  the  water., 
having  filled  R  S,  will  run  down  below  the  orifice  F  to  M. 

The  Tantalus  RS  beginning  to  run  out,  as  foon  as  full,  will 
for  the  abovementioned  realons,  continue  to  run  till  it  be  all 
emptied ;  and  as  it  difcharges  itfelf  into  another  tantalus  T  V 
(whofe  fyphon  is  at  V)  this  laft  Tantalus  will  alfb,  when  full, 
begin  to  run  out,  and  its  water  go  down  to  XYi 

If  the  plug  be  let  down  gradually,  as  foon  as  the  water  be¬ 
gins  to  run  out  of  the  laft  Tantalus  T  V  (and  the  firft  Tanta¬ 
lus  RS  be  covered,  fo  as  to  be  concealed  from  fight)  it  will  ap¬ 
pear  to  the  ipeblators,  that  the  cavity  T  V,  reprelenting  a  pond 
near  an  ebbing  and  flowing  river  (as  the  Dr.  was  credibly  in¬ 
formed  there  is  fuch  an  one  at  Greenhith  in  Kent,  between 
London  and  Gravefend )  always  riles,  whilft  the  water  at  N  O 
(or  the  tide)  falls  to  LM;  and  always  finks,  while  the  water 
at  L  M,  or  the  tide,  rifes  to  N  O. 

JBxp.  2.  Let  the  water  in  the  box  A  B  C  D  not  be  made  ufo  of; 
only  the  veflel  Z  filled  every  half  hour  ;  it  will  empty  itfelf  in 
a  \  of  an  hour,  falling  like  rain  and  dropping  thro’  the  leaden 
platform  ef  into  the  concealed  Tantalus  R  S,  which  will  not 
begin  to  run,  till  this  artificial  rain  be  over.  Then  in  \  of  an 
hour  more,  the  Tantalus  RS  will  have  emptied  itfelf  into  the 
i vifible  Tantalus  TV,  which  will  be  filling  all  the  time  after  Z 
has  done  running  ;  or  in  the  dry  feafon  and  as  foon  as  T  V  k 
full,  it  will  begin  to  run  out  thro’  its  fyphon  V,  at  the  end  of 
the  half  hour,  when  the  veftel  Z  or  fieve  runs  again  ;  that  k, 
at  the  return  of  the  rainy  feafon. 

Th  is  laft  experiment  may  be  eafily  applied  to  thofe  ponds  or 
brooks,  that  are  high  in  dry  weather,  and  low  in  wet  weather; 
of  which  kind  the  Dr.  was  told  there  is  a  brook  at  Lamhourn- 
in  Rerkjhire. 

IF  it  be  objected,  that  fuch  ponds  are  full  for  feme  time, 
which  a  Tantalus  cannot  be,  becaufe  it  begins  to  run  out  as 
foon  as  full ;  that  may  be  eably  lolvcd  by  fuppofing  the  hidden 
Tantalus  (or  intermediate  cavity  between  the  river  and  pond) 
to  contain  more  water  than  the  vifible  one,  provided  it  does  not 
'  contain 
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contain  fo  much,  as  not  to  be  emptied,  before  the  return  of  the 
fide. 

The  lame  fblution  will  ferve  for  wet  and  dry  feafons,  only 
fuppofing  the  cavities  larger. 

If  it  be  afked,  where  the  water  of  the  viiible  "Tantalus ,  near 
a  river  can  run  3  it  may  be  anfwered,  that  all  this  may  happen, 
tho’  the  fecond,  or  lowed:  Tantalus ,  fhould  have  its  bottom 
higher  than  low  water  rmrk  in  the  river  3  and  as  to  the  fyphons, 
which  are  of  a  particular  make  in  the  cup  5  tho’ luch  be  not 
fuppofed  to  be  in  the  earth  3  yet  any  long  paflage,  riling  in  the. 
middle,  will  anfwer  the  end.  A B  CD  (  Fig.  19.)  reprefents 
the  channel  of  a  river  3  A  D  high  water  mark  3  and  GH  low* 
water-mark  5,  ZI  a  paftage  from  the  river  to  the  cavity  IKL 
MN,  or  fird:  or  hidden  Tantalus  3  LMQ_the  iyphon  of  the 
firft  Tantalus ,  running  into  the  iecond  Tantalus ,  or  vifible  pond 
OQR. P,  which  by  its  Iyphon  RS  V  runs  out  into  low 
grounds,  that  may  be  above  the  low  water -mark  GH  5  and  the 
bottom  KL  of  the  firft  Tantalus  may  be  above  the  top  of. the 
lad:,  whofe  level  is  the  line  W  W  3  ABCDIO QR P V H  is 
the  fe£lion  of  the  furface  of  the  earth. 


The  Body  of  a  Man  found  in  a  Copper  Mine  3  by  M.  Adam 
Leyel.  Phil.  Trank  N°  384.  p.  136'.  Translated  from  the 
Latin. 

IN  December  1719,  in  the  Wredian  fhafr,  82  fathoms  deep, 
was  found  the  body  of  a  man,  5  fathoms  under  water,  and 
the  ruins  of  a  rock  3  which  falling  in  upon  him  had  crufhed 
both  his  legs,  his  right  arm  and  head  3  but  his  face  and  the  reft 
of  his  body  and  his  cloaths  were  whole  and  entire :  A  Fig.  1. 
Plate  XII.  reprefents  him  with  his  left  hand  flopping  his  mouth 
with  the  end  of  his  neck-cloth  3  his  purfe  and  a  long  brais-box, 
in  which  was  a  piece  of  tobacco,  were  found  and  entire  5  but 
the  water  impregnated  with  vitriol  had  entirely  eonfumed  the 
piece  of  iron  wire  on  which  the  lid  of  the  box  turned.  His 
nefh  and  (kin  tho’  they  felt  rough  and  hard  to  the  touch  were 
not  petrified,  but  refembling  horn  or  hoof  3  for,  it  might  be  cut 
with  a  knife. 

After  the  body  was  taken  up,  there  was  diligent  fiearch  made 
to  find  if  any  knew  the  man,  or  the  time  he  perifhed  3  when 
one  Magnus  ffohannisy  a  miner  in  Korf garden,  knew  him  very 
well  by  face  (  all  the  lineaments  of  which  were  entire)  and  ad¬ 
ded,  that  his  name  was  Matthias  Ifratlis,  or,  on  account  q£ 
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his  ftature,  Great  or  tall  Matthias ,  born  at  Soda  a  village  in 
the  parifh  of  Swerdfioen ,  and  employed  by  Jonah  Petri  in 
t Dijkarebacken  ;  and  moreover  he  added,  that  going  down  by 
himlelf  in  autumn  1670  into  the  fhaft,  he  was  afterwards  mif¬ 
fing,  and  was  undoubtedly  lfnothered  in  the  ruins  ;  this  account 
was  confirmed  by  feveral  others,  and  particularly  by  an  old 
woman,  to  whom  Matthias  had  been  contracted. 

He  had  therefore  lain  under  ground  for  49  years,  viz  from 
^670  to  1719  ;  and  the  body  is  ftill  preferved  in  a  houfe  be¬ 
longing  to  the  mines,  where  to  this  day  it  is  to  be  feen  entire 
and  without  any  tfench  ;  not  only  his  cloaths  and  linen,  but  his 
flefh,  fkin,  hair  and  nails,  were  preferved  from  putrifaclion  by 
means  of  the  water  impregnated  with  vitriol. 

It  appears  from  this  account,  as  given  by  the  people  living 
thereabouts,  that  the  body  was  not  petrified,  but  indurated  by 
the  vitriolic  water :  For,  nothing  is  more  contrary  to  the  nature 
of  vitriol  than  a  petrifying  quality  ;  but  by  the  brifk  motion  of 
a  very  fine  vapour  it  pervades,  conftringes  and  preferves  every 
thing  from  putrifaCfion. 

Jhe  ‘Defcription  and  U/e  of  a  New  Areometer;  by  M.  Fah¬ 
renheit.  Phil.  Tranf.  K°  384.  p.  140.  P'r an flat ed  from 
the  Latin. 

THE  two  tubes  CD  and  EF  (Fig.  2.  Plate  XII.)  arc 
joined  to  the  ball  A  which  is  pretty  large  (the  larger  the 
better)  and  a  receptacle  G  to  the  haulier  tube  E  F,  and  the 
middle  of  the  tube  is  diftinguifhed  by  a  very  fmall  point  a> 
yet  fufficiently  difcernible  ;  the  other  extremity  of  the  tube  CD 
is  furnifhed  with  a  ball  B,  which  ferves  inftead  of  a  receptacle 
to  the  inferior  weight,  with  which  the  instrument  is  charged  : 
Let  the  diftance  of  the  ball  B  from  the  centre  of  the  ball  A 
be  thrice  greater  than  the  diftance  of  the  receptacle  G  from  the 
fame  centre.  The  inftrument  being  thus  prepared,  let  the  ball 
B  be  filled  with  lo  much  mercury,  that  if  the  areometer  be  im- 
merged  into  the  lighted:  liquor,  as  for  instance,  fpirits  of  wine* 
well  dephlegmated,  or  fpirits  of  turpentine,  it  may  defcend 
therein  almoft  to  the  point  a  ;  after  which,  the  tube  is  hermeti¬ 
cally  fealed  near  E,  and  the  inftrument  weighed  in  a  nice  pair 
of  fcales  ;  and  the  weight  of  the  inftrument  will  be  the  very 
fame  with  that  of  the  liquor,  excluded  by  the  inftrument,  as  is 
well  known  from  hydroftatics.  But  if  the  weight  of  heavier 
liquors,  as  water,  lixivia  or  acid  lpirits,  be  fought,  their  diffe¬ 
rence  of  gravity  is  found,  when  the  inftrument  is  charged  witk 
Vol.  VII.  r  11  H  h  h  "  fo 
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lo  much  weight  in  the  receptacle  G,  as  may  make  it  defcend 
again  to  the  point  a  :  Upon  adding  this  weight  to  that  of  the 
dftlrument,  the  fpecific  gravities  of  thele  liquors  (if  the  weights 
be  very  imajl)  will  be  had  fufficientlv  exabf ;  and  lb  of  the 
red. 

M.:  Fahrenheit  affirmed  that  the  indrument  diould  defcend 
in  the  afeovemeritioned  fpirits  almofl  to  the  point  a  5  but  it  will 
be  better,  that  the  liquor  do  not  exabily  reach  that  point,  and 
that  the  inconfiderable  difference  be  made  up  by  very  Irnall 
weights*  for,  in  this  manner,  were  there  ftill  lighter  liquors 
propoied  or  were  the  gravity  of  the  abovemenfirned  liquors 
rendered  fpccifically  lighter  by  heat,  they  might  dill  be  difeo* 
vered  by  the  indrument,  which  otherwise  would  not  happen, 
Jhould  it  defcend  in  the  laid  liquors  exactly  to  the  point  a. 

Ip  making  the  experiments,  care  .is  to  be  taken,  that  neither 
the  iupt  ficies  of  the  indrument  or  of  the  liquors  have  any  fat, 
or  other  heterogeneous  particles  adhering  to  them  5  elfe  the  ex¬ 
periments  can  never  be  accurately  made. 

•A  prefer,  natural  Structure  of  the  Farts  of  Generation  in  a 
Woman 5  by  Mr .  John  iionnet.  Phil.  Tranf.  iN°  384. 
p.  142* 

AS  there  appears  to  be  feme  difference  in  the  accounts 
Dr.  Huxh'am  -and  Dr.  Oliver  gave  of  the  parts  of  genera-  ■ 
tion  in  this  woman  Fhtl.  btranj,  K'°  379.  ISlr.  Bonnet  lurgeon 
at  Foye  in  Cornwall  gives  a  particular  account  of  what  he  ob¬ 
served,  with  reipebt  to  this  matter,  having  ieveral  times  ob¬ 
served  the  wonderful  brublure  of  the  parts  both  before  the  birth 
/Approached,  and  before  he  -was  obliged  to  make  the  incifion.  . 

1  his  woman  was  about  2  3  years  of  age,  when  die  was  mar¬ 
ried,  and  feme  time  after,  die  conceived.  As  die  was  confcious 
of  the  preternatural  brubtiire  of  the  parts  and  her  mother  ap¬ 
prehend  ve  of  the  danger  that  would  attend  the  delivery  under 
inch  unhappy  circumftances,  they  applied  to  Mr.  'Bonnet  about 
the  feventh  month  in  order  to  engage  his  abidance.  Upon 
viewing  the  abdomen ,  he  made  the  following  observations  - 
There  was  pp  ftgn  of  the  umbilicus  $  but  about  three  inches 
lower  than  it  is  regularly  placed  in  perlons  naturally  formed, 
there  was  a  fpongy  fle/hy  protuberance,  nearly  of  the  ihape  and 
bigrieis  of  a  hen  egg  ;  not,  as  in  Dr.  Oliver's  account,  com  poled 
of  ieveral  lobules,  enveiopped  in  diftinbl  membranes,  but  en¬ 
tirely  reiembhc  g  that  luxuriant  flebi,  in  ill-digeded  wounds, 
gnd  therefore,  commonly  called  proud  flefh.  This  was  exceed- 
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\  ing  tender,  and  could  not  bear  the  leaffc  touch  :  On  ^the  lower 
part  of  this  excrekence,  he  perceived  two  fmall  orifices  about 
an  inch  diftant  from  each  other  *  thro’  thefe  the  urine  continu  ¬ 
ally  ouzed,  nor  could  (he  contain  it,  but  by  violent  efforts  could 
make  it  fpoul  out  near  a  foot.  What  Dr.  Oliver^ ays  of  its  being 
rendred  in  feveral  fmall  ftreams  is  certainly  fa  lie :  The  two  ori¬ 
fices  by  which  it  really  was  difeharged,  being  now  very  evident, 
and  eafily  admitting  a  fmall  probe.  About  f  of  an  inch  be¬ 
low  this  protuberance,  was  a  tranfverle  orifice,  very  much  re¬ 
sembling  the  anus  of  a  cock  ;  thro’  this  the  menjes  regularly 
flowed  ;  by  this  fhe  was  impregnated.  It  was  with  fome  diffi¬ 
culty  Mr.  ‘Bonnet  thruft  his  finger  into  this  orifice,  in  order  to 
reach  the  os  tine# ,  which,  however,  he  could  by  no  means  feel, 
it  lying  lb  deep';  but  he  plainly  felt  a  thick  tr$nfverfe  mem¬ 
brane,  ieparating  this  pafiitge  from  an  orifice,  fituated  about 
two  inches  below  that  already  dekribed.  This  lower  orifice 
deemed  to  be  fituated  exaflly  at  the  fymphyfis  of  the  offa  pubis* 
in  women  regularly  formed,  fomewhat  above  the  place  where 
the  natural  hiatus  fhould  have  been  ;  he  could  but  juft  enter 
the  tip  of  his  finger  into  this  ;  there  were  a  few  hairs  Icattered 
irregularly  up  and  down  about  this  orifice.  .  T  he  anus  termi¬ 
nated  as  uiual  with  a  fpfainffier*  about  two  inches  below  this 
lower  orifice,  much  more  forwards  than  ufual ;  fo  that  the  up¬ 
per  orifice,  which  may  be  properly  called  the  orifice  Qt  the 
vaginay  was  about  of  an  inch  below  the  umbilical  excre¬ 
icence  ;  The  lower  oblong  orifice  for  another  paffage  to  the  ute- 
Tits')  was  about  two  inches  below  that  of  the  vagi  nay  contrary 
to  what  is  afferted  in  Dr.  Oliver’s  account,  who  makes  me  I upe  - 
nor  orifice  to  be  near  four  inches  below  the  excreicence,  and  the 
lower  orifice  four  inches  from  the  in per  tor ;  and  then  auiirns, 
that  the  anus*  which  the  Dr.  (rightly  enough)  makes  to  uiurp 
the  place  of  the  fojfd  jnagna  m  women  naturally  conformed, 
was  five  or  fix  inches  below  this :  According  to  this  piopoition, 
the  Woman  muff  have  been  really  gigantic  ;  whereas,  fhe  was  a 
ihort  little  woman;  nor  do  Dr.  Oliver  s  cuts  any  ways  icpii- 
lent  the  cafe.  She  had  no  os  or  ojja  pubis  ;  it  is  true,  tlu  j  c  was 
an  apophyfis  jutting  out  horn  the  lower  part  of  each  os  ilium  $ 
but  they  were  far  from  being  joined,  as  uiual,  by  jyriLtJot i" 

r  r  1  •  r  tt 

■  g/itly  1 8,  1722.  Mr.  Bonnet  was  fent  for  late  at  night.  He 
found  the  woman  with  true  travail-pains  upon  her  ;  t  oe  throws 
excefhve  violent,  and  the  continued  agony  had  almok 
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quite  exhaufted  her  fpirits  5  but  the  orifice  of  the  vagind  was 
no  ways  fenfibly  dilated  •  tho*  the  anus,  thro’  the  violence  of 
the  throws,  opened  exceeding  wide  :  Vain  were  all  endeavours, 
by  thrufting  up  the  child,  and  putting  the  mother  in  a  proper 
pofture  :  Vain  were  her  own  throws  and  agonies  5  convulfions 
now  had  foiled  her,  and  nature  teemed  to  have  denied  a  longer 
life  to  the  mother,  or  an  entrance  into  it  to  the  child.  Mr,  Ben- 
vet  was  in  the  utmoft  perplexity  what  to  do  under  thele  circum- 
fiances  ;  on  the  one  hand  he  confidered,  that  if  there  was  not. a; 
paftage  made  for  the  child,  and  that 'by  incifion,  both  mother 
and  child  mud  f peed  1  Jy  peri/li;  on  the  other  hand  he  fore  fa  ve 
the  hazard  of  an  incifion  t  At  lad  he  refolved  to  try  a  doubtful  l 
method  of  prderving  life,  rather  than  none  at  all.  He  told  her 
mother  and  the  other  perfons  in  the  room,  that  death  was  inevi¬ 
table,  without  widening  the  paffage  by  incifion,  and  fo  attempt¬ 
ing  a  delivery  ;  withal  apprizing  them  of  the  uncertainty  off 
the  event  ot  the  operation.  When  they  faw  her,  as  they 
thought,  juft  expiring,  they  delivered  her  into  his  hands,  to  do« 
with  her  what  he  thought  fir.  He  immediately  tbrud  his  leak 
pel  into  the  inferior  oblong  orifice  of  the  vagina,  and  di red¬ 
ing  it  towards  the  luperior,  he  brought  both  into  one;  then! 
presently  with  his  fciftars,  he  inipped  the  tranfverfo  membrane  : 
This  being  done,  he  eafily  introduced  his  hand,  felt  the  head  of 
the  child,  and  thrufting  his  finger  into  its  mouth,  he  extra&ed! 
a  female  infant,  alive  and  well  formed,  to  his  own  furpnle  and 
that  of  all  the  affifiants.  ^  A  ba 

^  Tver  after,  /lie  was  troubled  with  a  prclapfus  uteri,  upon 
tne  leaft  Handing  or  walking  :  Mr.  ‘Bonnet  propoled  to  rerifody 
this  by  a  future,  as  is  prablifod  in  the  cafe  of  the  vulva  break- 
ing  into  the  'anus  ;  but  fhe  would  by  no  means  admit  of  it.  So 
that  flie  alrnoft  continually  laboured  under  a  procidentia  uteri, 
and  the  body  of  the  uterus  and  vagina  were  fo  corroded  by  the 
acrimony  of  the  urine,  that  there  were  four  or  five  ulcers  form  d 
upon  them.  Befides  this  inconvenience,  loroe  of  the  thinner 
parts  of  the  faxes  were  difoharged  at  the  bottom  of  this  large 
rim  a,  and  by  introducing  his  finger  at  the  bottom  thereof,  he 
could  eafily  thruft  the  top  of  it  thro*  the  anus  5  w  hich  (hews, 
that  there  could  not  be  five  or  fix  inches  between  the  oblong  ori¬ 
fice  and  the  anus,  as  is  averted  by  .Dr .  Oliver  ^  the  diftance 
being  foarce  above  two  inches.  ”  , i\ 

A  f Fig.  3.  Plate  XII.)  reprefonts  the  epigafirhm  ;  B  the 
umbilical  region;  C  the  hyfogafrium ;  D  the  regio  pubis  ; 

EE 


Royal 


Socie  T  Y. 


E£  the  fpongy  mafs  j  G  the  tranfverfe  orifice;  IF, the.  oblong 
orifice;  II  two  cicatrices,  occafioned,  probably,  by  the 
acrimony  of  the  urine;  K  the  amis  placed  a  little  forwards. 

F  F  (Fig.  4.)  reprefents  the  urinary  paffages,  which  were 
dilcernible  enough  after  the  delivery  ;  P  P  the  fiffura  magna 
four  inches  long  ;  L  the  procidentia  uteri  ;  M  the  os  timed. 

A  ‘Partial  fight  of  Objeds;  by  2)r.  Abraham  Vater.  Phil. 
Tranl.  3N°  384.  p.  147.  f ran  flat  ed  from  the  Latin. 

A  Middle  aged  woman;  was  in  one  night  feifed  with  a  black 
cataraCi  or  gutta  fierena ,  by  the  retropulfion  of  a  coryza , 
by  bathing  and  a  iubfequent  cold  :  For,  getting  up  in  the  morn¬ 
ing,  ihe  found  herlelf  deprived  of  her  fight,  without  any  ex¬ 
ternal  blemiih  in  her  eyes.  After  taking  ieveral  laxative  medi¬ 
cines  and  purifiers  of  the  blood,  and  at  the  fame  time  applying 
yeficatories,  and  uhng  a  regular  diet,  her  fight  gradually  re¬ 
turned  ;  yet  with  the  following  particular  phenomena  :  At  firft 
all  the  people  fhe  met,  appeared  without  heads,  their  bodies 
only  without  the  head  preienting  to  view.  In  procefs  of  time 
ihe  law objedis  entire,  but  thro’ a  miff  or  net,  as  it  were;  and 
after  this,  fhe  oblerved  fpots  or  mots  before  her  eyes :  At 
length  this  dilorder  degenerated  into  a  partial  fight :  And  now 
fhe  iaw  an  object  entire,  with  both  her  eyes  open  and  directed 
towards  it  ;  but  fhutting  either  of  them,  part  of  the  objebf 
deemed  to  be  covered  with  a  round  fpot  or  miff,  which  appear¬ 
ed  io  much  the  larger,  as  the  eye  was  farther  removed  from  tit 
object :  But  as  either  the  right  or  left  eye  was  (hut,  the  middle 
( rho’  different)  part  of  the  objects  was  ohicured :  Thus,  for 
Jaffa  nee,  if  fhe  view’d  with  her  left  eye  only  thde  three  words 
ego Jum  cccca,  the  middle  word  flurn^  when  the 'pupil  was  di¬ 
rected  towards  it,  was  not  teen,  but  only  the  words  ego  —  ccecay 
and  when  the  pupil  was  directed  towards  eg#,  it  was  not  idea, 
only  the  words  fumcceca :  But  if  on  the  contrary  ihe  (hut 
her  left  eye  and  viewed  an  objed  with  her  right,  then  it  is  true, 
ihe  middle  of  the  object  was  not  feen  ;  yet  in  Inch  a  manner, 

•  that  oniy  a  fourth  part  of  the  object  efcaped  the  fight,  while 
ihe  other  three  parts  were  diftinctly  feen.  Thus,  for  infifan.ee, 
dfiould  fhe  view  with  this  eye  thde  four  words  ego  opto  ejje 
fmia ,  then  the  pupil  being  directed  towards  the  middle,  ihe 
iaw  all  the  words  but  optoy  which  was  obfeured  by  a  round  iipbf, 
and  with  a  great  ado  ihe  law  ego  —  ejfefiana. 

Since,  therefore,  it  appears  from  this  cafe,  that  the  round 
Tpot,  by  which  part  of  the  object  was  ohicured,  was  really 

■  fixed. 
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fixed,  tho’  changing  its  place  according  to  the  different  direr 
tion  of  the  pupil,  it  ferns  doubtful,  whether  the  defedt  was  i 
the  cryftalline  humour  or  in  the  retina  ?  In  the  cornea  there  ap¬ 
peared  no  Ipot  or  obfcurity. 

The  abovementioned  phenomenon,  viz.  where  fhe  could  fee 
the  whole  body  of  a  man,  excepting  only  his  head,  fee  ms  to  b 
of  greater  conkquence  and  more  difficult  to  be  explained. 


: The  Diffe  Elion  of  two  Eyes  with  CataraHs 3  by  Mr.  Moly 
neux.  Phil.  Tranf.  N°  384.  p.  149.  Xranflated  from  tht 
Latin. 

ONE  John  Wright,  an  old  foldier,  having  a  cataradb  ir; 

both  his  eyes,  at  length  loft  his  fight  entirely,  .  He  appli¬ 
ed  to  Mr.  Cay-wood ,  occulift  in  ‘Dublin  5  who  couched  both  his 
<eyes,  in  order  to  deprels  the  cryflalline  humour  :  But  the  opera¬ 
tion  not  fucceeding  fo  well  on  his  right  eye,  he  only  recovered 
the  ufe  of  his  left.  A  few  months  after,  he  was  taken  into  the; 
Kings  hofpital  for  decay’d  fbldiersnear  Dublin,  where  he  con¬ 
tinued  for  eight  or  nine  years,  and  during  all  that  time,  his: 
fight  was  pretty  good,  fo  that  he  could  walk  by  himieif  thro* 
the  city,  and  diftingui'fh  the  faces  of  his  comrades.  At  length 
he  died  Mpril  5,  1722.  _ 

Upbn  removing  the  cornea  with  a  part  of  the  fclerotica  of: 
the  left  eye  (the -fight  of  which  he  had  recovered,  as  above) 
there  was  not  the  lead  fign  of  a  pellicle,  either  Boating  in  the 
aqueous  humour,  or  adhering  to  the  edge  of  the  iris,  as  Wol- 
houfius  affirms  he  had  obferved  5  and  what  is  ft  ill  more  lurpri- 
iing,  there  was  nothing  remaining  of  the  .cryftalline  humour,  to 
whole  opacity  Dr .‘Briffeus  afcribes  this  d i (order :  Nothing 
preternatural  was  obferved  in  the  fite  and  confidence  of  the  vi¬ 
treous  humour  •  the  choroides  and  retina  were  of  a  duiki/h  co¬ 
lour  both  internally  and  externally  :  The  fame  things  were  ob- 
ferved  in  the  right  eye,  and  no  figns  of  a  pellicle  or  cryftalline 
humour:  Th e’ cornea  was  rugous  and  flaccid  5  beca ufe  the 
aqueous  humour,  extravalated  by  the  punfturc,  had  never 
been  renewed,  and  therefore,  the  patient  loft  the  uie  of  that 
eye  entirely:  The  want  of  the  cryftalline  humour,  is  a  thing* 
quite  unheard  of,  no  anatomift,  as  far  as  Mr.  Moly  neux  knows, 
having  ever  observed  or  even  •  iufpecfed  any  fuch  thing.  He 
doubts  nor,  but  the  patient  had  the  cryftalline  humour  in  both 
eyes  before  the  Operation  3  but  he  fuppoies,  by  its  being  de- 
prefifed  by  the  needle,  and  thereby  the  ligament  a  ciUaria  and 
veftelsj  by  which  it  was  nourifhid,  being  entirely  broken,  it 

gradually 
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gradually  wafted  away.  It  were  to  be  wished,  that  this  matter 
were  confirmed  by  repeated  experiments  :  For,  Mr.  Molyneim 
iufpefts,  that  thb  "fame  thing  always  happens  in  a  certain  time 
after  deprefting  the  cryftalline  humour. 

From  this  account  it  is  evident,  that  a  perfon  may  fee  without 
the  cryftalline  humour,  contrary  to  the  opinion  of  u/olhoufius^ 
and  by  it  is  farther  confirmed  the  opinion  of  Dr.  Srijfeus  con¬ 
cerning  a  catarad. 


An  Account  of  the  Scarabceus  galeatus  pulfator,  or  Death- 
watch  5  by  Mr.  Stackhoufe.  Phil.  Trank  N°  385.  p.  159. 

7\/TAYi6,  1724.  Mr.  Stackhoufe  happened  to  hear  what  is 
m  called  the  death-watch  3  and  as  he  caft  a  diligent  eye  over 
the  ledge  bottom  of  a  chair,  he  hit  luckily  on  the  place  where 
the  mied  was  beating  3  lo  that  it  discovered  itielf  to  him  by  its 
own  puliations. 

It  lifted  up  itielf  upon  its  hinder  legs,  and  fomewhat  extend¬ 
ing  or  inclining  its  neck,  it  beat  down  its  face  upon  the  ledge, 
with  great  force  and  agility  :  The  ledge,  upon  which  he  found 
it,  was  hared  of  its  outer  coat,  for  about  the  length  of  f  an 
inch  ;  the  infeCF  ftood  upon  the  inner  bulbous  part,  and  beat 
upon  the  outer  coat,  as  if  it  had  been  working  it  oft,  as  it 
went  3  the  impreftions  of  its  ftrokes  were  very  viftble,  the  coat 
of  the  ledge  being  deprefled,  where  it  had  beaten,  for  about 
the  compals  of  a  iilver  peiiny  3  whether  it  beat  for  exercife  or 
food  Mr  .Stackhoufe  could  not  tell;  but  very  ^  probably  it 
might  be  for  the  larrer  3  and  he  is  rather  inclined  to  think  la, 
becaule  there  were  more  than  one  luch  place  upon  the  ledge, 
where  it  had  been  at  work  3  and  where,  it  is  likely,  it  might 
have  continued  lor  lome  days. 

As  to  what  Mr.  fDerham  has  obferv’d,  viz.  that  the  beat¬ 
ings  are  a  fort  of  prelude  for  copulation,  Mr  .Stackhoufe  oould 
not  difcover  that  this  beetle  had  any  other  of  the  fame  fpecies 
near  it 3  and,  therefore,  he  is  inclin’d  to  think,  that  it  beat 
for  the  preparation  of  its  food,  at  this  timeat  leaft,  whatever 
it  might  do  at  other  times  for  pleafure.  The  ddcripfion 
Jvlr.  Alien  gives  of  the  infed,  as  far  as  Mr.  Stackhoufe ■  could 
find  by  this  (  which  he  took  from  the  chair  where  he  found 
it,  and  out  it  into  a  box  )  is  very  true  :  It  is  about  \  of  an  inch 
in  length,  of  a  dark  dirty  colour,  with  a  broad  helmet  over 
its  head,  under  which,  when  quiet,  it  draws  up  its  head  3  fb 
lhat  this  helmet  or  galea  is,  when  the  infed  reft.s,  a  very  con¬ 
siderable  defence  again#  fuch  falls  as  are  frequent  in  rotten 

and 
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and  decay  d  places,  which  this  infect  {cems  to  frequent  very 
much:  The  fecond  day  after  he  took  it,  he  opened  the  box 
wherein  it  was,  and  let  it  in  the  fun:  The  infeft  foon  became 
very  brifk,  and  crept  backwards  and  forwards  along  the  pieces* 
oi  ledge  and  rotten  wood,  he  put  with  it  into  the  box ;  till  at 
length  getting  to  the  end  of  one  of  the  pieces,  it  immediately 
firuck  out  its  wings,  and  was  juft  going  to  take  flight-  but 
having  the  lid  of  the  box  ready  in  his  hand,  he  (haded  it  over 
and  it  ioon  drew  in  its  wings  and  was  very  quiet.  He  could 
not  before  perceive,  tho’  he  made  ufe  ofa  tolerable  good  glafs, 
any  the  leaft  fign  of  a  fiffure  upon  its  back  5  and  for  thafrea- 
ion  he  queftioned  much,  whether  it  had  any  wings  or  not, 
till  he  let  it  in  the  fun.  The  head  of  this  infe&  appears  to  be 
of  a  very  fine  contexture,  as  it  is  feen,  when  it  creeps  about, 
and  ftretches  it  forward-  but  when  it  is  drawn  up  under  its 
helmet,  it  feems  to  be  cover’d  with  a  membrane  thick  fet 
with  fine  hairs. 

k  liv’d  about  a  fortnight;  but  he  could  never  perceive 
that  it  beat,  after  it  was  confin’d  in  the  box. 

A  new  Contrivance  for  taking  Levels ;  by  Dr.  Defaguliers. 

Phil.  Tranf.  N°  384.  p.  165. 

¥  T  has  been  long  ago  obferv’d,  that  the  air  thermometer  is 
a  barometer;  and  becaufe  the  liquor  in  it  will  rife 
and  fall,  as  well  by  the  change  of  the  weight  of  the  air,  as  by 
the  rarefa&ion  of  the  air  by  heat  and  cold,  this  inftrument  has 
been  no  longer  made  ufe  of  as  a  thermometer ;  and  in  its 
Head,  fpirit-of  wine  thermometers,  hermetically  Peal'd,  have 
been  us’d  ever  fince. 

But  becaufe  the  errors  of  the  air  thermometers  ( or  its 
difference  from  the  (pint  thermometer)  depend  only  upon 
the  change  of  the  weight  of  the  atmofphere  from  what  it  was, 
when  the  two  thermometers  were  fet  at  the  fame  degree  of 
their  relpedive  fcales;  the  late  Dr.  Hook  contriv’d  an  inftru- 
mtmf,  which  he  call’d  a  marine  barometer,  made  of  a  com- 
bination  of  the  two  above-mentioned  thermometers  ;  in  fuch 
manner,  that  a  third  fcale  being  made  ufe  of,  to  obferve  the 
difference  of  the  two  thermometers,  thereby  the  change  of 
the  gravity  of  the  air ;  and  confequently,  ftormy,  rainy,  and 
fair  weather  might  be  foretold  at  fea,  where  the  quickhlves? 
barometer  becomes  ufelefs  by  the  fluking  of  the  (hip. 

Dr.  Halley  has  in  the  Philofopbical  Tranj a  Elions  propos’d 
Mr.  "Patrick's  pendent  barometer  for  taking  the  level  of  difo 

tant 
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tant  places  3  becaufe  the  mercury,  in  the  tube  of  the  laid 
barometer,  does  fometimes  rile  and  fall  a  foot,  or  a  foot  and 
a  half;  if  therefore,  the  motion  of  the  mercury  in  this  baro¬ 
meter  be  five  times  more  fenfible  than  in  the  common  one, 
%  of  an  inch  of  fall  of  the  mercury  will  anfwer  to  an  height 
of  1 8  foot  3  and  therefore,  fuch  an  inftrument  might  be  of  ufe 
in  taking  the  levels  of  diftant  places.  But  Dr.  Defaulter  $ 
found  by  leverai  experiments,  that  this  will  not  aniwer  in 
praflice  3  becaufe  as  the  tube  of  fuch  a  barometer  is  of  a  very 
final]  bore,  the  attraction  of  cohefion,  by  which  the  mercury 
is  apt  to  adhete  to  the  tube,  will  diflurb  the  motion  of  the 
mercury,  caus’d  by  the  different  preffure  of  the  atmosphere; 
fo  that  fetting  up  this  barometer  feveral  times  fucceffively  in 
the  fame  place,  it  will  often  differ  of  an  inch  or  more  3  and 
if  it  be  fhaken,  as  is  commonly  done  to  feqit  right,  the  mer¬ 
cury  will  fometimes  part,  and  a  drop  of  it  fall  trom  the  reic  ; 
fo  that  it  is  lefs  to  be  depended  upon  for  this  ufe,  than  the 


common  barometer. 

Mr.  Stephen  Gray  has  often  made  a  very  _  fenfible  barome¬ 
ter.  Into  a  little  bottle  CB  (reprefented  Fig.  5.  Plate  XI!.) 
he  fixes  a  tube  A  B  of  a  very  fmall  bore,  open  at  both  ends, 
and  cemented  tight  to  the  neck  of  the  bottle  at  C  3  tften  warm* 
ing[  the  bottle  with  the  hand,  in  order  to  drive  out  iome  oe 
the  air,  he  immerges  the  end  A  into  water,  tinged  wit  it 
cochineal 3  fo  that  as  the  air  cools  in  the  bottle  CB,  mine  ot 
the  red  water  is  forced  into  the  bottle  3  thdn  letting  tue 
bottle  upright  again,  the  liquor  in  the  bottle  will  Hand  at  i», 
(above  the  end  of  the  tube.)  and  that  in  the  tube  at  D  3  Due 
if  it  fhould  Hand  higher  or  lower  than  D,  it  may  be  brotigut 
,  to  that  place  by  fucking  or  blowing  at, A.  It  the  poltnmient 
thus  prepar’d,  be  firft  fet  on  the  ground,  and  a  springing 
of  fine  wire  flipp’d  on  the  tube  down  to  D,  by  way  pt  ihd^x, 
and  then  fet  upon  any  table,  or  other  place,  fcares  a  yarn 
higher,  one  may  obferve  that  the  liquor  is  rifen  kmibly.  1  ne 
Dr.  has  obferv’d  it  rile^-f  ot  an  inch,  when  tne,  Dottle  was  let 
but  a  yard  higher  than  where  it  flood  be  lore  3  i'o  that  tne 


by  Xtie  exj. 

at  B,  that  the  liquor  rofe  f0  of  an  inch  above  l)r  1  here  is, 
it  is  true,  a  great  uncertainty  in  tots  initruraym  : 
is  a  thermometer,  as  well  as  a  baromc*”'*" 
hand  that  touches*  or  even  co rues  near 
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if  the  air  in  the  bottle  were  cold  before.  M t.  Gray,  there¬ 
fore,  contrived  to  put  the  bottle  C  B  into  the  vefiel  PE, 
which  he  fill’d  with  fand,  that  in  railing  the  inftrument,  and 
moving  it  up  and  down,  the  air  in  C  B  might  continue  in  the 
fame  date,  and  the  machine  be  only  a  barometer  during  the 
experiment. 

This  feems  to  bid  fair  for  an  inilrument,  by  which  the 
different  levels  of  places  may  be  taken  5  but  upon  a  nice 
examination  it  will  be  liable  to  error  :  For,  tho*  fand  be  not 
alter’d  in  its  heat  or  cold  of  a  fudden  5  yet  in  two  or  three 
hours,  as  it  is  carried  into  a  warmer  or  colder  place,  it  will 
become  hotter  or  colder,  and  the  leaft  degree  of  heat  or  cold, 
communicated  to  the  air  CB,  will  alter  the  height  of  the 
liquor  at  I),  when  the  inilrument  is  made  fo  fenfible,  as  the 
Dr.  has  mentioned.  Then,  if  in  carrying  the  inilrument,  it 
fhottld  be  accidentally  inclin’d  5  lb  that  the  liquor  in  the  bottle 
(represented  Fig.  6.)  Ihould  not  cover  the  bottom  of  the  tube 
at  B,  feme  liquor  may  fallout  of  the  tube,  or  feme  air  may 
infinuate  into  it  *  each  of  which  accidents  will  quite  fpoil  the 
experiment.  But  if  this  machine  be  made  portable,  without 
any  inconveniency,  and  fecur’d  againfl  the  a£Hon  of  heat  and 
cold  (or  which  is  the  fame  thing,  if  the  alterations  by  heat 
and  cold  be  exadfly  allow’d  for)  it  will  be  of  very  great  ufe 
and  certainty,  in  taking  the  levels  of  diflant  places,  provided 
they  be  not  lb  far  diftant  from  each  other,  as  to  require  up¬ 
wards  of  6  hours  time  to  carry  the  inilrument  from  one  place 
to  another:  Nay,  very  diflant  places,  even  at  two  or  three 
days  journey  from  each  other,  may  be  taken  tolerably  well 
with  two  inftruments,  nicely  adjuiled  to  each  other,  if  they 
be  taken  notice  of  by  two  obfervers  at  the  fame  hour,  in  fair 
weather,  and  when  there  is  no  wind. 

Now,  Dr.  fDefagidiers  contriv’d  fuch  an  inilrument,  by 
which  the  difference  of  level  of  two  places,  which  could  not 
be  taken  in  lefs  than  four  or  five  days  with  the  bell  telefcope 
levels,  may  be  taken  in  as  few  hours. 

To  the  ball  C  (  Fig.  7.  )  is  join’d  a  recurve  tube  B  A  of  a 
very  fine  bore,  with  a  ftp  ail  babble  a -top  at  A,  whofe  upper 
part  is  open.  It  is  evident  from  the  make  of  this  inflrumerit, 
that  if  it  be  inclin’d  in  carrying,  no  prejudice  will  be  done  to 
the  liquor,  which  will  always  be  right,  both  in  the  ball  and 
tube,-  when  the  inilrument  is  fet  upright  :  If  the  air  at  G  be 
fo  expanded  by  heat,  as  to  drive  the  liquor  to  the  too  of  the 
tube,  the  cavity  A  will  receive  theTquor,  which  will  come 

down 
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down  again  and  fettle  at  D  or  near  it,  according  to  the  level 
of  the  place,  where  the  inftrument  is,  as  foon  as  the  air  at  G 
returns  to  the  fame  temperament,  as  to  heat  and  cold.  To 
prelervethe  fame  degree  of  heat,  when  the  different  obferva- 
tions  are  made,  the  machine  is  fixed  in  a  tin  veffel  FE,  fill’d 
with  water  up  to  g  lo,  above  the  ball  ^  and  a  very  ieniible 
thermometer  has  alfo  its  ball  under  Water,  that  one  may 
obferve  the  liquor  at  D  in  each  experiment,  when  the  ther¬ 
mometer  Hands  at  the  fame  height  as  before.  The  water  is 
pour’d  out,  when  the  inftrument  is  carried,  which  one  may 
do  conveniently,  by  means  of  the  wooden  frame,  which  is 
let  upright,  by  means  of  three  fere  ws,  fuch  as  s  (Fig.  8.)  and 
a  line  and  plummet  At  the  back  partof  the  wooden  frame, 
from  the  piece  at  top  K  (Fig.  io.)  hangs  the  plummet  P,  over 
a  brafs  point  at  Nj  M»  are  brackets  to  make  the  upright 
board  K«  continue  at  right  angles,  with  the  horizontal  one 
at  N.  Fig.  ii.  likewife  reprefents  the  wooden  frame  and 
ferews.  Fig.  9.  reprefents  a  front  view  of  the  machine,  fuppof- 
ing  the  forepart  of  the  tin  veifel  tranfparent;  and  here  the 
brafs  fbeket  of  the  recurve  tube,  into  which  the  ball  isicrew’d, 
has  two  wings  at  II,  fix’d  to  the  bottom,  that  the  ball  may 
not  break  the  tube  by  its  endeavour  to  emerge,  when  the 
water  is  pour’d  in  as  high  as  gh. 

After  the  Dr.  had  contriv’d  this  machine,  he  confider’d, 
that  as  the  tube  is  of  a  very  fmall  bore,  ii  the  liquor  Ihould 
rife  into  the  ball  A,  in  carrying  the  inftrument  from  one 
place  to  another,  feme  of  it  would  adhere  to  the  fides  of  the 
ball  A ;  and  that  upon  its  defeent  in  making  the  experiment 
fo  much  might  be  left  behind,  that  the  liquor  would  not  be 
high  enough  at  D,  to  fhew  the  difference  of  level  5  there¬ 
fore,  to  prevent  that  inconveniency,  he  contriv’d  a  blank 
ferew  to  Ihutup  the  hole  at  A  as  foon  as  one  experiment  is 
made,  that  in  carrying  the  machine,  the  air  in  A  may  ba¬ 
lance  that  in  C;  fo  that  the  liquor  fftall  not  runup  and 
down  the  tube,  whatever  degree  of  heat  and  cold  may  a£l 
upon  the  initrument,  in  going  from  one  place  to  another. 

Now,  becaufe  one  experiment  may  be  made  in  the  morn¬ 
ing,  the  water  may  be  fb  cold,  that  when  a  fecond  experi¬ 
ment  is  made  at  noon,  the  water  cannot  be  brought  to  the 
fame  degree  of  cold,  it  had  in  the  morning;  therefore,  in 
making  the  firit  experiment,  warm  water  mult  be  mix’d  with 
the  cold  ;  and  when  the  water  has  flood  fome  time,  before  h 
conies  to  be  as  cold,  as  it  is  likely  to  be  at  the  warmeit  part 

I  i  i  2  ' 
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of  that  day  5  obferve  and  let  down  the  degree  of  the  ther¬ 
mometer,  at  which  the  fpirit  ftands ;  and  likewife  the  degree 
of  the  water  in  the  barometer  at  D;  then  fcrew  on  the  cap  at 
A,  pour  out  the  water,  and  carry  the  inftrument  to  the  place 
whole  level  you  would  know  5  there  pour  in  your  water  5  and 
when  the  thermometer  is  come  to  the  fame  degree  as  before, 
open  the  fcrew  at  top,  and  obferve  the  liquor  in  the  barome¬ 
ter. 

The  Dr’s  fcale  for  the  barometer  is  10  inches  long,  and 
divided  into  tenths  5  fo  that  fuch  an  inftrument  will  ferve  for 
any  heights,  not  exceeding  10  foot,  each  tenth  of  an  inch 
anfwering  to  a  foot  of  height. 

N.  &  The  Dr.  has  made  no  allowance  for  the  decreafe  of 
deniity  in  the  air;  becaufe  he  did.  not  propofe  this  machine 
formeafuring  mountains  (tho*  with  a  proper  allowance  for  the 
decreafing  denfity  of  the  air  it  will  do  very  well)  but  for 
heights  that  want  to  be  known  in  gardens,  plantations  and  the 
conveyance  of  water  ;  where  an  experiment,  that  anfwers  to 
two  or  three  foot  in  a  diftance  of  20  miles,  will  render  this  a 
very  ufeful  inftrument. 


The  hones  of  a  Fcetus  voided  hy  Stool ;  h'y  t  M.  Bernard 1 
Shiever.  ^Phih  Tranf.  N°  385.  p.  172.  Translated  from* 
the  Latin. 


Woman  of  41  years  of  age,  conceived  in  July  y  17  20,  and  ' 
—  having  gone  feven  months  with  child,  tho’  fometimes; 
fhe  had  her  men  fas  in  a  f mall  quantity,  fhe  perceiv’d  her 
belly  ielTen,  with  only  a  kind  of  preffure  remaining  in  her, 
fight  fide.  A  month  after,  fhe  conceiv’d  again,  and  in 
^December  1721  was  deliver’d  of  a  dead  female  child,  of  a 
proper  (ize.  From  that  time  fhe  kept  her  bed  till  June  1724.  > 
In  May,  happening  to  go  to  ftool,  fhe  felt  a  pain  in  the  anus, i 
$s  if  the  refflum  would  drop  from  her;  endeavouring  with  her 
fingers  to  relieve  herfelf,  fhe  extracted  a  piece  of  the  crainum , 
®s  'big  as  a  Sevedljh  crown,  call’d  a  dabble  carotin  ;  arid  at  the 
fame  time  two  ribs  were  found  in  the  clofe-ftool;  and  14  days 
after,  the  reft  of  the  bones,  (of  an  excrementitiouS  colour) 
were- voided. the  fame  way,  which  M.  Shiever  him'felf  faw 
and  handled.  The  woman  did  afterwards  very  well,  wept 
about  her  family  affairs,  and  was  the  mother  of  three  chi!- 
■dmy  fhe  all©  had  her  menfes  naturally. 
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Jn  Account  of  cm  Aurora  Borealis,  obfervcl  at  Upfal> 
September  20.  1720$  by  M*  Burrman.  PmL  Iran- 

N°  385.  p.  175-  Irmjlated  from  the  Latin. 

THE  chafmata  cati,  as  they  are  call’d,  or  the  lumen 
horizontale  and  aurora  borealis ,  in  Swechp  Nord-skjen , 
Nord-ljus ,  Nord-Uyfs ,  Nord-bl&fs ,  IJterskjen ,  lyfjnpr,  &c. 
by  the  vulgar  luppos’d  to  be  reprefentations  oi  armies  and 
battles,  and  frequent  in  Swedland  and  other  places  nearer  the 
pole,  M.  'Burrman  often  and  diligently  obferv  d.  He  had  an 
opportunity,  when  travelling  in  the  night  time,  of  more  accu¬ 
rately  obferving  an  uncommon  and  very  lingular  aurora 
borealis ,  on  September  20.1717,  which  gave  him  occafion  to 
fubmit  a  conje<fture  about  the  optical  nature  of  the  pheno¬ 
menon,  to  the  confederation  of  the  learned. 

The  tracks  of  theft  chafyiata  were  more  numerous  than 
ufual,  vizf  four  or  at  leaft  three  whitifti  arches,  brighter 
than  the  reft  of  the  fky  (which  was  clear  and  calm)  divided  by 
imall  intervals  of  darknefs,  and  placed  one  over  the  other 
What  was  a  very  uncommon,  and  at  the  fame  time  an  agrce“ 
able  (ioht  was,  that  the  diftances  of  the  faid  arcnes,  greatelt 
under  the  Bears  (below  which  the  higheft  was  not  above 
26  degrees,  bDubbe  a  fta^r  of  Ur/a  Major  at  times  Aiming 
thro*  it)  gradually  decreas’d  on  both  hands  towards  the  hori¬ 
zon,  till  they  at  length  intended  each  other  in  too  very 
points  of  eaft  and  weft,  juft  as  the  meridians  on  an  artificial 
globe  converge  towards  the  poles  of  the  equator  I  hole 
White  arches  or  femicircles  for  the  mcft  part  confined  o  di - 
tinft  ftrUy  perpendicular  to  the  horizon,  efpeciaily  in  the 
vertex,  or  under  the  north;  a  fainter  and  more  obfcure  light 

was  obferv’d  on  the  fides.  ,  .  ,  ,  . 

The  ftrU  had  a  double  motion,  the  one  horizontal,  the 

other  perpendicular  3  the  latter  was  much  lefs  and  Bower  3  m 
as  fcarce  to  difturb  the  circular  form  of  the  arches  3  the  for¬ 
mer  was  various,  and  at  the  fame  time  very  fwift,  from  eaft 
to  weft,  and  back  again.  And  as  often  as  feveral  Jin#  (which 
frequently  happened)  coming  from  different  parts,  met  each 
other,  whether  in  the  middle  of  an  arch  or  elfewhere,  a  very 
agreeable  variety  of  colours  was  obferved  to  proceed  -from 
this  commixture  or  various  interfedion  of  the  rays,  and  that 
in  the  fame  order,  as  the  colours  are  produced  in  the  pritm, 
the  feathers  of  fmaller  birds,  or  fuch  like  bodies,  expos  d  to 

the  fun. 


Hence 
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Hence  we  may  take  occafion  of  farther  conffdenng  the  optica] 
real’ons  of  the  phenomenon,  with  Des  Cartes  cap.  7.  parag.  ig» 
He  Meteoric ;  But  yet  M.  Burrman  does  not  think,  that  an  accen- 
fion  of  a  more  fubtile  fulphureous  matter  in  the  inferior  region! 
of  the  atmofphere  is  altogether  to  be  denied  a  place  in  this 
matter.  For,  he  himielf  oblerved  a  much  greater  variety  of 
colours,  with  a  biffing  nolle,  like  the  flame  of  a  Are,  at  leveral 
other  times,  but  efpecially  in  the  Chafma  of  Mar.  17,171 6. 
which  was  more  remarkable  in  Swedeland ,  for  a  whole  night 
together,  than  in  England ,  France ,  Germany  or  any  where  elle. 
We  muft,  perhaps,  iuppofe  two  different  kinds  of  aurora  bor ed¬ 
its  5  the  one  a  fiery  meteor,  from  exhalations  and  effluvia  5  the 
other  merely  optical  from  the  different  reflation  and  reflexion 
of  the  folar  rays,  either  in  lome  icy  lamella ,  or  icicles,  poffiffi 
ling  the  higher  regions  of  the  atmofphere,  or  arifing  from  fome 
of  the  northern  feas,  and  thence  communicated  to  us  from  the 
clouds.  Indeed,  the  latter  fee  ms  to  be  illuftrated  by  a  particu¬ 
lar  experiment,  invented  and  tried  on  occafion  of  the  already 
deferibed  phenomenon  (  yet  fomething  reiembling  this  M.  ‘Burr- 
man  likewife  oblerved  in  February  17 16,  at  nine  o’clock  in  the 
evening,  confiding  of  two  inch  lemicirc.ular  arches,  but  with 
fewer  ftritf  and  higher  above  the  northern  part  of  the  horizon) 
and  is,  as  follows. 

If  a  plate  of  tin  be  taken  of  any  length  and  breadth,  and  at 
one  Broke  feraped  lengrhwiie  with  a  fharp  and  flrong  knife,  till 
it  become  full  o fftridt  j  and  held  in  the  hand  in  Inch  a  pofition, 
that  its  plane  may  form  equal  angles  with  a  lighted  C2ndle,  and 
a  dark  wall  or  table  5  and  then  be  bent  and  incur vated  different 
ways,  at  one  time  turning  its  concave  fide  and  at  another  its 
convex  fide  to  the  wall  or  table,  falter  or  flower  at  pleaf'ure  $ 
the  appearances  will  be  very  like  the  abqvementioned,  and  af¬ 
ford  no  Ids  agreeable  a,  fight. 

But  it  may  happen  that  lbmetimes,  both  thefe  kinds  of  light 
exift  together,  and  coincide  with  each  other,  lb  as  that  neither  is 
the  caufe  or  effedl  of  the  other  ;  but  both  concur  to  enlighten  the 
night  and  ftrike  terror  into  the  beholders.  For,  as  JvL  'Burrmcin 
has  very  frequently  oblerved  this  horizontal  light,  viz.  flamin'* 
zones,  at  one  time  Angle  (nay,  palling  aimoft  over  the  zenith', 
which  the  common  people,  on  account  of  the  refemhlance,  ivlu- 
ally  confound  with  the,  via  laElea v  as  being'  but  a  little  broader) 
and  at  another  time  attended  with  columns,  inverted  pyramids 
and  a  variety  of  other  figures,  but  without  any  accenfion  of  die, 
air  5  fo  this  latter  frequency  happens  without  thefe  appear¬ 
ances 
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ances  diftin&ly  obierved,  either  preceeding  or  accompanying  it; 
Tho’  it  be  likewiie  true,  that  from  fome  quarter  of  the  heavens, 
at  firit  only  flaming,  there  at  length  dart  up  to  the  zenith  and 
fometimes  over  all  the  hemifphere  very  flrong  lights,  either  by 
the  reflexion  of  the  rays  of  the  fun  in  the  icy  particles  of  the 
ocean,  or  in  iome  cauftic  mirrors,  or  accendcd  fome  other  way. 

But  flnce  no  one  can  with  certainty  dilcover  the  true  caufes  of 
this  furpriflng  phenomenon,  previous  to  a  due  comparifon  of 
the  feveral  oblervations  taken  at  the  fame  time  in  different  Diaces 
of  the  earth  ;  it  may  more  efpecialiy  appear,  whether  that 
light  be  feen  under  the  fame  angle  of  altitude  even  in  difiant 
places  5  and  whether  what  in  one  place  is  parallel  to  the  hori¬ 
zon,  be  not  in  another  perpendicular  thereto  *  in  fhort,  whether 
it  be  one  and  the  fame  arch  that  is  obierved  in  different  places  * 
or  whether  here,  as  in  the  rainbow,  there  are  not  as  many  dif¬ 
ferent  arches  as  different  fpeclators  :  M.  "Burr man  therefore  ear- 
neflly  intreats  all,  who  have  any  regard  for  the  advancement  of 
natural  knowledge,  but  more  efpecialiy  thofe  in  the  more  nor¬ 
therly  parts  of  the  world,  carefully  to  obferve  this  phenomenon* 
as  to  ail  its  circumftances,  and  communicate  their  obfervatioos 
either  to  the  public  or  to  him,  which  he  thinks  would  be  a  very 
Angular  favour  done  the  learned  world. 


A  New  Barometer;  by  M.  Fahrenheit.  Phil.  Tranf.  N°  385. 
p,  175;.  "I ran  fated  from  the  Latin. 

TO  the  cylinder  A  B  (repreiented  Fig,  12.  Plate  X1L)  is 
joined  the  tube  B  C,  to  which  an  oblong  ball  C  D  is  ad¬ 
ded,  and  to  this  the  tube  PE  of  a  very  fine  bore.  The  cylin¬ 
der,  which  can  hear  the  beat  of  boiling  water,  is  filled  with  a 
certain  liquor  ;  the  fenfible  degrees  of  heat  in  the  air  are  mea- 
lured  in  the  tube  B  C  by  means  of  the  fcale  b  c.  If  this  ther¬ 
mometer  be  put  into  boiling  water,  the  liquor  therein  will  not 
only  fill  the  ball  CD,  but  likewiie  rile  to  the  different  limits  of 
[the  tube  D  E,  according  to  the  degree  of  heat,  which  the  water* 
at  the  time  of  making  the  experiment,  will  acquire  from  the 
gravity  of  the  atmofphere.  So  that,  for  inflance,  if,  at  the 
tune  of  making  the  experiment,  the  height  of  the  mercury  in 
the  barometer  be  28  JLondo?i  inches,  the  liquor  in  this  thermo¬ 
meter  will  reach  the  loweft  place  in  tfie  tube  D  E  :  But  if  the 
.  gravity  of  the  atmofphere  be  equal  to  the  height  of  3  s  inches 
.of  mercury,  the  liquor  will  be  railed  by  the  heat  of  the  boiling 
■  water  to  the  highelt  part  of  the  tube  JDE;  by  means  of  the 
.annexed  fcale  tie,  the  different  limits  of  the  heat  of  the  boiling 


water 
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water  will  be  denoted,  not  by  degrees,  but  by  the  number  of 
inches,  by  which  the  height  of  the  mercury  in  barometers  is 
commonly  meafured. 

An  Eclipfe  of  the  Moon,  Nov.  r,  1724.  N.  S.  by  F.  Carbone 
and  Dominico  CapafTo.  Phil.  Tranf.  N°  385.  p.  180. 
Fran  fated  from  the  Latin. 


F  Carbone  and  Dominico  Capajfo  obferved  this  ecliple  with 
•  two  telelcopes,  the  one  eight  Faris  feet  in  length,  and: 
very  clear,  the  other  ten,  but  not  fo  clear. 5  yet  the  lunar  ma- 
eulo  were  very  diftinbily  difcerned  thro’  both  :  To  meafure  the 
time,  they  made  ufe  of  a  pendulum  clock,  pretty  accurate,  fixed 
feveral  days  beforehand  at  the  place  of  obfervation,  and  by  re¬ 
peated  trials  reduced  as  near  as  poflible  to  the  mean  motion  oi 
the  fun,  by  a  meridian  line,  they  had  drawn  there  iome  time 
before,  and  feveral  times  examined.  The  very  night  of  the 
ecliple,  the  clock  was  thrice  examined,  in  order  to  find  its  diffe¬ 
rence  from  the  true  time$  firft,  by  a  tranfit  of  Fomahant  over 
the  meridian,  at  8h  if  i8/; ,  and  then  by  a  tranfit  of  Rigel  or: 
the  foot  of  Orion  at  zh  35' 21  if  3  and  laftly,  by  a  tranfit  of 
Sirius  at  4h  f  40A  The  R.  Afcen.  were  taken  from  De  la 
Hire’s  tables.  They  found  the  clock  go  only  feven  minutes  too 
flow,  which  are  added  to  the  time  of  the  following  ©bferva- 
tion. 

From  fun-fet  to  midnight  the  fky  was  overcaft  with  clouds 
and  rain  3  but  a  wind  about  one  o’clock  rendered  it  pretty  clear, 
and  it  continued  lo  till  near  three  o’clock. 
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The  penumbra  begins  to  be  fenfible. 

It  becomes  thicker. 

It  becomes  very  thick. 

The  fhadow  begins. 

The  difkof  the  moon  appears  eclipfecL 
The  fhadow  at  Arifiarchus. 

At  cPlato. 

Arif  archus  entirely  immerged. 

Archytas. 

Ariftoteles . 

Fit  he  as. 

Gahlat  us* 
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The  fhadow  at  the  eaflern  fhore  of  Mare  feretii- 
tatis . 

Endymion  entirely  immerged. 

Copernicus  begins  to  ir&merge. 

Entirely  immerged. 

Roffidonius  begins  to  immerge. 

Entirely  immerged. 

Ricciolus  begins  fo  immerge. 

The  fhadow  at  Grimaldus. 

At  the  north  fhore  of  Mare  Crijium . 

‘ Proclus  immerges. 

A  cloud  comes  on,  that  quite  covers  the  mooo 
and  would  continue  for  fome  time® 

The  cloud  goes  oft* 3  and  now 
Grimaldus , 

Ricciolus , 

Keplerus  and 

G Mileeus  emerged  out  of  the  ffoadow*  j 

Art  ((arch  us  emerges. 

Copernicus  begins  to  emerge® 

Entirely  emerged. 

Ritheas  emerges. 

Eimocharts.  , . 

Archimedes. 

Rlato  begins  to  emerges 
Entirely  emerged. 

The  moon  again  overcaft  with  a  fmall  cloud® 
Now  die  appears  again. 

Arifioteles  entirely  emerged. 

The  moon  at  times  overcaft  with  fmall  clouds,, 
the  emerfions  of  the  other  macules  could  not 
be  exactly  obferved. 

The  end  of  the  eclipfe,  obferved,  probably2 
later  by  reaion  of  a  thin  vapour  that  inter  •» 
pos’d. 

The  end  of  the  thicker  penumbra. 

The- end  of  the  fenfible  penumbra . 


S.  Carbone  and  Capaffo  endeavoured  with  all  poffible  accu¬ 
racy  to  obferve  this  eclipie  5  being  turmihed  by  the  king  of 
.‘Portugal  with  a  great  variety  of  inftruments; 

Yol.  Yll.  N°  12,  K  k  k  Sclipfa 
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Bclipfes  of  Jupiter*  $  fir  ft  Satellite,  ohferved.at  Lisbon;  bf. 
F.  Carbone.  Phil.  Tranf.  N°  385.  p.  185.  ‘Trctnfiated 
from  the  Latin. 
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The  preceeding  obfervations  were  made  with  S.  Campanii 
teleicope,  30  Roman  palms  in  length. 


jin  Eclipfe  of  the  Moon  at  Paris,  Nov.  1.  1724.  N.  S. 
by  M.  Maraldi.  Phil.  Tranf.  N°  385.  p.  186.  Jfranfla- 
ted  -from  the  French. 
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The  beginning  of  the  eclipfe. 

The  fnadow  at  j£riftarcbus. 

At  Galildeus . 

At  the  north  fhore  of  Mare  Cafipium . 

At  F  rocl  us. 

M  rift  arc  bus  emerges. 

Copernicus  entirely  emerged. 

51  i mocharis  e me rges. 
c]  lato  entirely  emerged. 

The  ena  of  the  eclipfe. 
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o  The  duration  of  the  eclipfe. 
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c]fhe  Longitude  of  the  Fort  of  New-York,  determined  from 
Eclipfes  of  the  firfi  Satellite  of  Jupiter  5  together  with 
the  Variation  of  the  Magnetic  Needle  5  by  Mr.  William. 
Burnet.  Phil.  Tranf.  N°  385.  p.  1 61. 

R.  Burnet  formerly  determined  the  Lat.  of  the  fort  0^ 

- Efew  Tork  to  be  40°  40'.  r 

Auguft  9.  172$.  At  London  the  time  of  the  emerfion  of 

Jupiter' s  firft  fatellite,  according  to  Mr.  cPound  s  jaoles,  re¬ 
duced  to  apparent  time  16  9  1  ft 

Time,  as  obferv’d  at  JSlew-Tork  11  10  43 


M 


Difference  of  meridians 


t* 


Time  by  the 
clock, 
h.  '  ' 

10  17 
10  33 


Aug.  25.  Alt.  of  the 
fun’s  fuperior  limb. 

o  ' 

Sun’s  declina.  £  49  30  co 
6°  55'  1  5i  J3  30 

Auguft  2  6. 

Sun’s  declina.  %  46  24  o 
6°  33'  (  47  50  o 

Time  of  emerfion  by  Mr.  ‘Pound  s  tables 
Equation  of  time  to  be  added. 


52 

10 


9 

1© 


57  40 
8  22 


Time  obferv’d  by  the  clock  t 
The  fame  corrected 

The  difference  of  meridians 

This  Mr.  ‘Burnet  takes  to  be  the  diftinSeft 
vation.  1 


4  5S 

42 

Time  by  cal- 

culation. 

h, 

/  0 

10 

17  28 

10 

32  8 

9 

5 6  25 

10 

6  57 

14 

31  25 

00 

1  22 

14 

32  47 

9 

35  r4 

1 9 

94  H 

4  58  33 
and  bed  obfer- 


September  10.  Alt,  of  the 
fun’s  fuperior  limb,  j 


Time  by  the 
clock, 
h.  '  " 


Time  by  cal¬ 
culation, 
h.  '  " 


Sun’s  declina.  C 

■  99  21 

9  i  0 

9 

0 

1 6 

49'  1 

,  94  6 

9  6”  I 

2 

4 

42 

September  17. 
Sun’s  declina.  5 

’  17  r7 

4  21  40 

4 

2 1 

44 

1°  54'  1 

.  15  J5 

4  93  5 

4 

32 

47 

K  k  k  2 


Sep. 
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September.  io. 

Time  ofemerfion  by  the  clock 
Time  of  emerlion  by  Mr.  ‘Pound's  tables 
Equation  of  time  to  be  added 


Corre&ed  time  at  New -'York 


Difference  of  meridians 

\ . 

June  2 6.  Altitude  of  the 


fun’s  lb  per  lor  limb. 

June  20. 

O 

Sun’s  declina.  < 

5  t  44 

0  .>  s 

*3  7  < 

.  to  27 

June  27. 

* 

Sun’s  declina.  \ 

r  3* 

22°  26  \ 

’  *5  2* 

Time  by  the 
clock. 

3i.  '  " 

9  48  3 

10  9  40 

10  27  43 

10  40  o 


June  2 6.  Time  of  imraerfion  by  the  clock 
Time  ofimmerfton  by  Mr.  Pound's  tables 

Equation  of  time  to  be  fubftra&ed 

■  * 

Time  at  New  York  correff  ed 
Difference  of  meridians 


h. 

If 

8 

10 

O 

12 

50 

36“ 

0 

6 

54 

12 

57 

30 

7 

59 

8 

4 

OO 

22 

Time 

by  cal* 

eolation. 

h. 

/ 

n 

9 

43 

37 

10 

5 

5 

IO 

27 

5 

10 

39 

2-7 

*h. 

tr 

11 

41 

12 

1 6 

43 

2 

0 

4 

26 

1 6 

0° 

3  6 

1 1 

40 

4 

58 

21 

The  mean  of  all  thefe  obfervations  is  4^  58*  30^,  which 
to  3 v  agrees  with  that  obfervation,  Mr.  "Burnet  took  to  be  the 
tnoflexaft  5  and  therefore,  the  Long,  of  New  York  is  nearly 
74°  57'  90,/  weft  from  London. 

The  variation  of  the  magnetic  needle  wasobferv’d  in  1724, 
to  be  70  20  weft.  Mr.  Wells  furveyor  general  of  New -'York 
obferv’d  it  in  1686  to  be  8°  45'$  by  which  it  appears  to  de~ 
creafe  about  i°  25'  in  38  years,  or  a  little  more  than  2 
minutes  in  a  year* 

x\  *  • 
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I’he  Longitude  of  Lisbon,  P.iris  and  London,  determined 
!  from  'the  Eclipfes  of  the  Moon,  Nov.  i.  Ju¬ 

piter’.;  Satellites ;  by  L.  C.irbone.  Pml.  '  s'.uiu  N  385, 
p.  185.  franflated  from  the  Latin  and  French. 

IT  is  to  be  obfery’d,  that  the  difference  between  the  meri-'. 

dians  of  Lisbon  and  ‘Paris,  was  now  found  iefs  than  what 
P,  Carbone  imagined  ^  not  by  new  obfervattons  at  TAsbetf,  but 
by  comparing  thefe  already  made  there  with  thole  at  Paris  ; 
having  receiv’d  none  before,  by  which  be  could  determine 
with  certainty  the  faid  difference  *  but  he  only  compar’d  his 
pwn  with  the  computations  ofM.  Lieutaud ,  calculated  to  iiie 
meridian  of  Paris,  as  deliver’d  in  his  treaufe,  entituled 
Qonnoiffance  des  Temps,  and  publifh’d  yearly  by  order  of  the 
Royal  Academy.  F.  Carbone  found  them  too  wide  of  the 
truth  efpecially  as  to  the  immerfions  and  emerfions  of  Jupi¬ 
ter's  lnnermoft  latellite  :  For,  the  obiervations  made  in  the 
Royal  Obfervatory,  differ  from  thefe  fometimes  2,  iome- 
times  3,  and  at  other  times  even  4  minutes.  ? 

F  ’Carbone  compar’d  his  own  obfervation  or  tne  lunar 
eclipfe  at  Lisbon ,  with  that  made  at  Tarts  by  M.  Maraldt ; 
to  which  he  fubjoins  the  comparifon  of  tne  immerfions  and 

emerfions,  obferv’d  at  both  places.  ^  ,  '  , 

Tho’  in  the  eclipfe  of  the  moons  Nov.  r.  1724,  the  fhaaow 
was  not  well  defin’d  either  at  Lisbon  or  ‘Paris  (which  render'd 
the  determining  thefe  phafes  the  more  difficult)  however,  the 
orcatcft  part  of  the  obfcrvations  agrees  fo  well  together,  that 
it  was  thought  proper  to  compare  the  principal  phaies,  which 
feem  to  have  been  obferv’d  with  the  greateft  accuracy,  m 
order  to  determine  the  difference  of  the  meridians  ot  Lisbon 

and  Paris. 

1  47  45  The  beginning  of  the  eclipfe  at  Lisbon. 

i  55  30  The  beginning  of  the  eclipfe  at  Parts. 

'  ^  45  The  difference  of  the  meridians  of  Lisbon  and 

Paris. 

2,  o  16  At  Lisbon  the  fhadow  at  Arijt  arc  Ions. 

2.  4 6  15  At  Paris. 

.44  52  The  difference. 

2  n  28  At  Lisbon  the  fhadow  at  Gahltfus. 

%  5 6  20  .  At  Paris. 


44  5 1 


I 
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XL 

44 

r r 

52 

The  difference. 

1 

34 

37 

At  Lisbon  the  fhadow  at  the  north  fh ore  of 

M are  Cafpium. 

3 

20 

30 

At  Paris. 

45 

53 

The  difference. 

2 

37 

l1 

At  Lisbon  the  fhadow  at  Proclus . 

5 

23 

30 

At  Paris. 

46' 

1,3 

The  difference. 

3 

29 

2 

At  Lisbon  Ariftarchus  emerges. 

4 

14 

3° 

At  Paris . 

4)  ' 

28 

The  difference.  1 

0 

3 1 

34 

At  Lisbon  Copernicus  entirely  emerged. 

4 

17 

34 

At  Paris. 

44 

1 6 

The  difference. 

■*> 

0 

47 

46 

At  Lisbon  ’Timucharis  emerged. 

A  ITS  *  C5 

4 

33 

34 

At  Pans. 

45 

48 

The  difference. 

58 

5.9 

At  Lisbon  Plato  entirely  emerged. 

4 

44 

23 

At  Paris. 

45 

24 

The  difference. 

4 

2Q 

3  b 

The  end  of  the  eclipfe  at  Lisbon . 

I 

4 

3° 

A  t  Paris. 

45 

54 

The  difference. 

According  to  thefe  obfervations,  the  duration  of  the  eclipfe 
at  Lisbon  was  2b.  3 2 '  51",  only  9  feconds  lefs  than  it  was  ob- 
ferv’d  at  Paris  3  and  the  difference  of  meridians,  that  refulfs 
from  the  obfervations  of  the  beginning  and  end  of  the  eclipfe, 
is  45'  50"  5  which  comes  very  near  what  refults  from  the  com¬ 
panion  of  the  other  macula,  obferv’d  at  Lisbon  and  Paris. 

At  the  Royal  Obfervatory  at  Paris  M-  Maraldi  made 
,  feveral  obfervations  on  the  eclipfes  of  Jupiter] s  -fatellires, 
correfponding  with  thofe  fent  him  from  Lisbon^  the  compa- 
rifon  is  a  sib]  lows. 


h. 

n 

June  30*  3724  2 

8 

51 

The  immerfion  at  Lisbon . 

2 

54 

41 

At  Paris. 

45 

5° 

The  difference. 

Sept.  2.  9 

34 

57 

The  emer/ion  at  Lisbon . 

10 

22 

44 

At  Paris. 

45 

49 

The  difference. 

September 


September  25. 


October  4. 
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The  emerfion  at  Lisbon. 
At  ‘Paris. 

The  difference. 

The  emerfion  at  Lisbon • 
At  Paris. 

The  difference. 

The  greatell  part  of  thefe  obfervations  agrees  in  making  the  dif¬ 
ference  of  meridians  between  Lisbon  and  Paris  45'  48//  ot  time, 
which  agrees  with  all  poffible  accuracy  with  that  determined  % 
the  laft  obfervation  of  the  eclipfe  of  the  moon. 

If  the  aforefaid  difference  be  true,  viz.  45' 48A  the  diffe¬ 
rence  between  the  meridians  of  Lisbon  and  London ,  will  be 
3d 


h. 

t 

if 

9 

59 

2.0I 

10 

45 

5 

45 

44 

26 

44 

7 

11 

5* 

45 

.14 

1" 


An  excretory  Du<ff  from  the  Glandula  renalis.  Phil.  TranC 

N°  385.  p.  190. 

TH  E  celebrated  anatomifi  S.  Valfalva ,  already  known  by 
his  noble  treadle  de  aure  human*  >  has  made  a  coni! act¬ 
able  difeovery  :  He  has  found  the  excretory  duels  of  the  glan¬ 
dule  renales  or  renes  fuccenturiati,  which  difeharge  themlelves 
into  the  parts  of  generation  5  that  is,  into  the  epididymides  in 
men  and  into  the  ovaria  in  women.  He  has  read  a  learned  dif- 
lertaticn,  relating  to  this  difeovery,  before  the  academy  of  fei- 
ences  in  Bologna ,  in  which  he  undertakes  to  prove,  that  thoic 
renes  fuccenturiati  are  to  be  reckoned  among  the  principal  or¬ 
gans  of  generation. 


An  Account  of  the  Currents  at  the  Streights  Mouth. 

Tranf.  N°  385.  p.  191. 

APE  Spartel  and  Cape  Trafalgar  from  the  weffern  ocean 
€ J  are  known  to  form  the  (freights  mouth  5  whence  a  current, 
in  the  middle  of  the  channel  (which  is  about  five  leagues  broad) 
betwixt  the  Parbary  and  Spanifh  land,  runs  at  lead  two  miles 
each  hour,  as  far  as  Ceuta  point,  and  there  the  two  coafis  open¬ 
ing  about  18  leagues  diftance  from  each  other,  the  current  does 
not  run  above  one  mile  an  hour,  and  fo  continues  as  far  as  Cape 
de  Gat ,  which  is  70  leagues  up  the  Mediterranean .  Our  ma¬ 
riners  obferve  a  current  to  fet  to  the  weftern  lea  or  the  great 
ocean  from  Ceuta ,  along  the  Parbary  (bore,  and  from  Gibr alter 
along  the  Spanifh  fhore$  but  that  on  the  Barbary  (bore  is  ge¬ 
nerally  their  common  rout,  not  only  as  being  the  freed  from 
rocks  and  lels  dangerous  3  but  becaule  the  tide  is  much  ftronger 

than 
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than  it  is  on  the  other  fide,  which  the  fooner  helps  the  fhips  out 
of  the  freights,  which  are  narrowed  between  the  points  of  Gi¬ 
braltar  and  Ceuta  *  at  which  lad:  place,  a  neck  of  land  extends 
itfelf  a  confiderable  way  into  the  fea  5  and  it  is  the  opinion  of 
the  author  and  others,  that  whereas  the  current  runs,  as  afore - 
faid,  two  miles  an  hour  againft  this  neck  of  land,  the  water 
there  meets  with  fo  violent  an  oppofition  in  its  courle,  as  occa¬ 
sions  it  to  rebouiid  with  fo  much  force,  that  part  of  it  returns 
back  along  the  lame  coaft,  and  fo  out  of  the  Str eights  mouth  ; 
which,  with  the  imall  tide  that  lets  out  on  the  Spanijb  /hare,  it 
is  believed,  may  exhaud  a  confiderable  part  of  that  current  * 
which  continually  lets  into  the  eadward  at  the  rate  already  men¬ 
tioned.  Vv  hat  the  author  takes  to  be  very  remarkable  is,  that 
in  17 M.  de  VAigle  commander  of  a  French  privateer,  cal¬ 
led  the  Phoenix  ot  Marfeilles ,  giving  chale  near  Ceuta  point  to 
a  Dutch  ihip  bound  for  Holland ,  came  up  with  her  in  the  mid¬ 
dle  of  the  gut  or  Streights,  between  lariffa  and  Tangier  and 
there  gave  her  one  broadfide,  which  direffly  funk  her  3  and  a 
few  days  after,  the  funk  Ihip  with  her  cargo  of  brandy  and  oil, 
arole  on  the  fhore  near  Tangier ,  which  is,  at  lead:  four  leagues 
to  the  wedward  of  the  place  where  fhe  funk,  and  direftly 
againil  the  lirength  of  the  current  3  which  made  many  apt  to 
think,  there  is  a  recurrency  in  the  deep  water  in  the  middle  of 
the  gut,  that  lets  outwards  to  the  grand  ocean,  which,  the  au¬ 
thor  thinks,  this  accident  very  much  demondrates  3  and  podibly 
a  great  part  of  the  water  which  runs  into  the  Streights ,  returns 
that  way  and  along  the  two  coafts  already  mentioned  •  otherwife, 
this  Ihip  mud:  of  co’urfe  have  been  driven  towards  Ceuta  and  fo 
upwards.  The  water  in  the  gut  mud  be  very  deep,  feveral  of 
the  commanders  of  our  /hips  of  war  having  attempted  to  found 
it  with  the  longed  lines  they  could  contrive  3  but  could  never 
find  any  bottom. 


Ambergris  found  in  Whales  5  by  Dr.  Boy  Id  on.  Phil.  Tranf 

IN 9  385.  p.  193. 

TH4  H  E  mod  learned  part  of  mankind  are  dill  at  a  lofs  about 
. -®- .  'h'^eral  things,  even  in  medical  ule  3  and  particularly  fo, 
in  what  is  called  ambergris ,  till  our  whale  fiiliermen  of  Nan¬ 
tucket  in  Npw  England  lately  made  the  diicovery. 

Upon  cutting  up  a  Sperm'a  cell  bull  whale,  they  accidentally 
found  in  him  about  20  pound  weight  of  that  drug.  After 
wm.cn,  they  and  other  fi Ihermen  became  very  curious  in  learch- 
ing  ail  inch  whales  they  killed $  and  it  has  fince  been  found  in 

imalkrt 
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{mailer  quantities,  in  ieveral  male  whales  of  that  kind  and  in 
no  other,  and  that  fcarcely  in  one  of  gf  hundred  of  them.  They 
add  farther,  that  it  is  contained  in  a  cyftis  or  bag,  without  any 
inlet  or  outlet  thereto 3  and  that  they  have  {bmetimes  found  the 
bag  empty  and  yet  entire. 

The  bag  is  no  where  to  be  found*  but  .near  tbe  genital  parts 
of  the  hill.  The  ambergris  is,  when  firft  taken  out,  moift, 
and  of  an  exceeding  ftrong  and  offenfive  fmeil. 


Obfer  vat  ions  on  feme  of  ^Plants  in  New  England,  volt  #  ‘re¬ 
markable  inflances  of  the  Nature  and  ‘Power  0/*  Vegetation  3 
by  Mr.  Paul  Dudley,  Phil.  Tranf.  N°  385.  p.  194. 

THE  plants  of  England ,  as  well  thofc  of  the  Helds  and 
orchards,  as  of  the  garden,,  that  have  been  brought  over 
into  New  England ,  fuit  very  well  with  the  foil  and  grow  to 
great  perfection.  . 

Their  apples  are,  without  doubt,  as  good  as  thole  of  Eng~ 
land  and  much  fairer  to  look  to,  and  lb  are  the  pears  ?  but  they 
have  not  got  of  all  the  forts. 

Their  peaches  do  rather  excel  thole  of  England ,  ana  then 
they  have  not  the  trouble  or  expence  of  walls  for  them }  *  or, 
their  peach-trees  are  all  ftandards  j  and  Mr.  ^Dudley  has  had  in 
his  own  garden  7  or  800  Hne  peaches  of  the  rare-ripes ,  grow¬ 


ing  at  a  time  on  one  tree.  ,  7 

The  people  of  late  years  have  run  In  much  upon  orchaius, 
that  in  a  village  near  Boflon ,  confiding  of  about  40  families, 
they  made  in  the  year  17  2 1  near  3000  barrels  of  cyder  $  and  in 
another  town  of  200  families,  in  the  fame  year,  Mr .Duuley 
was  credibly  informed,  they  made  near  10,000  barrels,  Some 
of  their  apple-trees  will  make  6,  lome  h^ve  made  7  barrels  ot 
cyder  :  but  this  is  not  common  5  and  the  apples  will  yield  from 
7  to  9  bufhels  for  a  barrel  of  cyder.  A  good  apple-tree  in  Neva 
England  will  meafure  from  6  to  10  foot,  in, girt.  Mr.  Dudley 
has  leen  a  fine  pear-main  tree,  at  a  foot  from  the  ground,  mea~ 
fure  10  feet  and  four  inches  round.  Thh  tree,  in  one  year,  bote 
38  meafured  bufhels  of  as  fine  pear-mains,  as  ever  he  law  in 
England.  A  Kent  ip  pippin  at  3  foot  from  rhe  ground,  7  ^ot 
round,  and  a  golden  roftetin  6  foot  round.  1  he  laigtoi  app  e- 
tree  he  could  find  was  10  foot  6  inches  round  }  but  tins  w^o  no 

An  oranve  pear-tree  grows  the  large  ft,  and  yields  the  laired 
it:  He  obferved  one  ot  them  near  40  foot  high,  tnar  nv- a- 


fr 


and 


lured  6  foot  and  6  inches  in  girt,  a  yard  irora  cne  ground, 
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bore  3  c  bufhels  at  a  time;  and  in  the  year  1724  he  meafured 
an  orange  pear-tree,  11  inches  round  the  bulge.  He  had  a  pear- 
tree,  that  mealured  5  foot  6  inches  round.  One  of  Mr.  Dud- 
ley's  neighbours  had  a  Eergamot  pear-tree,  brought  from  Eng¬ 
land  in  a  box,  about  the  year  1643,  ^at  meafured  6  foot  round, 
and  bore  22  bufhels  of  fine  pears  in  one  year.  About  20  years 
before,  the  owner  took  a  cyon  and  grafted  it  upon  a  common 
hedge  pear;  but  the  fruit  did  not  prove  altogether  fo  good 5 
and  the  rind  or  {kin  was  thicker  than  that  of  the  original. 

Their  peach-trees  are  large  and  fruitful,  and  commonly  bear 
in  three  years  from  the  Hone.  Mr.  Dudley  had  one  in  his  gar¬ 
den  of  12  years  growth,  that  mealured  two  foot  and  one  inch 
round,  a  yard  from  the  ground,  which  two  years  before,  bore 
near  a  bufhelof  fine  peaches.  Their  common  cherries  are  not 
fo  good  as  the  Kentijh  cherries  of  England ,  and  they  have  no 
dukes  or  heart  cherries,  but  in  two  or  three  gardens. 

4  Some  years  before,  Mr.  Dudley  mealured  a  ‘Platanus  oc  olden- 
falls  or  buttonwood  tree,  as  they  are  called,  that  was  nine  yards 
round  and  it  held  its  bignels  a  great  way  up.  This  tree,  when 
cut  down,  Mr.  Dudley  was  informed,  made  22  cord  of  wood. 
A  gentleman  told  him,  that  in  the  foreft  he  oblerved  a  {freight 
afh,  that  grew  like  a  pillar,  of  a  confiderable  height  and  free 
from  limbs,  that  meafured  14  foot  g  inches  round,  near  a  yard 
from  the  ground ;  and  Mr.  Dudley  faw  a  fiaflafras  tree,  that 
mealured  five  foot  three  inches  round.  Among  their  trees  of 
quick  and  eafy  growth,  the  abovementioned  buttonwood  and 
the  toe uft  tree,  are  the  moA  remarkable  :  As  to  the  latter,  ac¬ 
cording  to  the  defer iption  Mr.  Moore ,  while  in  New  England , 
gave  Mr.  Dudley  of  th£  manna  tree,  their  locufi  tree  maybe 
called  the  ^American  manna.  A  feed  of  it,  blown  off  from  the 
tree  into  Mr.  Dudley’s  garden,  took  root  of  itfelf 3  and  in  lels 
than  two  years  was  got  above  fix  foot  high,  and  as  big  about,  as 
a  common  walking  cane.  He  leveral  times  propagated  the 
flat  anus,  by  cutting  off  flicks  of  five  or  fix  foot  long,  and 
Jetting  them  a  foot  deep  in  the  ground  in  the  fpring  of  the 
year,  when  the  fcafon  is  wet 3  they  thrive  bell  in  a  moult  foil. 

An  onion,  .let  out  for  feed,  will  rife  to  four  foot  nine  inches 
in  height  5  a  parfnip  to  eight  foot ;  red  orrice  to  nine  foot  and 
white  orrice  to  eight.  In  the  pa  flu  re -grounds  Mr.  Dudley  mea¬ 
fured  leed  mullen  nine  foot  two  inches  in  height  3  and  one  of  the 
common  thi flies  upwards  of  eight  foot. 

Among  the  remarkable  inflances  of  the  power  of  vegetation 
Mr.  Dudley  had  a  well  attefied  account  from  Mr.  Edwards  of 
l_.  '  Windfor 
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WMfor  of  a  pompion  feed,  as  follows  5  that  In  1699  a  nngle 
feed  was  accidentally  dropped  in  a  fmall  padure,  where  cattle 
had  been  foddered  for  fbme  time.  This  fingle  feed  took  root  of 
itfelf,  and  without  any  manner  of  care  the  vine  run  along  over 
leveral  fences,  and  fpread  over  a  large  piece  of  ground  far  and 
wide,  and  continued  its  progrels  till  the  frofl  came  and  killed  it  : 
This  feed  had  no  more  than  one  dalk,  but  a  very  large  one  5 
for,  it  meafured  eight  inches  round :  From  this  fingle  vine  they 
gathered  z6o  pompions;  and  one  with  another,  as  big  a*  a 
half  peck  5  enough  in  the  whole  to  fill  a  large  tumbrel,  nefides 
a  confiderable  number  of  fmall  and  unripe  pompions,  they 
made  no  account  of.  There  is  an  account  in  the  Fhilojophical 
Dranfaffiions  of  a  fingle  plant  of  barley,  that  by  deeping  and 
watering  it  with  falt-petre,  diffolved  in  water,  produced  249 
dalks  and  1 8,000  grains  ;  but  then  there  was  art  and  even  force 
in  that  cafe:  Whereas,  in  this,  there.was  nothing  but  pure  na¬ 
ture  and  accident.  ■  , 

The  Indian  corn  is  the  mod  prolific  grain  they  have,  and 

commonly  produces  1200,  and  often  2000  grams  from  one  «ng  e 
grainy  but  the  faired  computation  is  thus  $  fix  quarts  of  this 
grain  will  plant  an  acre  of  ground  5  and  it  is  not  unuiual  for  an 
acre  of  good  ground  to  produce  50  bufhels  Oi  corn, 

Indian  corn  is  of  leveral  colours,  as  blue,  white,  red  and 
yellow  5  and  if  they  are  planted  feparately,  io  that  no  other 
fort  he  near  them,  they  will  retain  their  own  colour.  But  if  m 
the  fame  field  you  plant  the  blue  corn  in  one  row  of  hi  Is  (as 
they  are  called)  and  the  white  or  yellow^  in  the  next  row,  they 
will  mix  and  interchange  colours 5  that  is,  fome  of  the  ears  ot 
corn,  in  the  blue  corn  rows,  fhall  be  white  or  yellow  5  *nd  ome 
again,  in  the  white  or  yellow  rows,  fhall  be  blue.  I  ne  11  Is 
of  Indian  corn  are  generally  about  four  foot  afunder  and  10  con¬ 
tinued  in  a  dreight  line,  as  far  as  the  field  will  allow ;  and  then 
a  lecond  line  or  row  of  hills,  and  lo  on  5  and  yet  this  mixing 
and  interchanging  of  colours  has  been  obierved,  when  t  e  1  t 
tance  between  the  rows  of  hills  has  been  ieveral  yar  o  :  n 
Mr.  May  hew  of  Martha s  Vineyard-,  an  ^mand  in  t  e  pro¬ 
vince  of  New  England,  affured  Mr.  Dudley ,  that  the  blqe 
corn  has  thus  communicated  or  interchanged,  even  at  t  e  1 
tance  of  four  or  five  rods  }  and  particularly  in  one  P  acc»  w  er*- 
there  was  a  broad  ditch  of  water  between  tnerm  ome  o  our 
people,  but  elpecially  the  ^Aborigines ,  have  been  0  opinion, 
that  this  commixture  and  interchange  of  colours,  was  owing  to 
the  roots  and  fmall  fibres,  reaching  to  and  communicating  wi 

X  j  1 1  2  'j’' 
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.each  other;  but  this  muft  certainly  be  a  miftake,  confidering 
tlie  great  diftance  ;  efpecially  at'fome  times  and  a-crofs  a  canfl 
of  waier  ;  for,  the  fmalleft  fibres  of  the  roots  of  the  Indian 
corn  cannot  extend  above  four  or  five  foot:  Mr  .'Dudley  is, 
therefore,  of  opinion,  that  the  / lamina  or  principles  of  this 
furprifing  copulation  or  commixture  of  colours  are  conveyed  by 
the  wind ;  and  that  the  leafon  of  it  is,  when  the  corn  is  in  the 
caring,  and  while  the  milk  is  in  the  grain:  For,  at  that  time, 
the  corn  is  in  a  fort  of  equation  and  emits  a  ftrong  iccnt.  One 
thing,  which  confirms  the  air  being  the  medium  of  this  commu¬ 
nication  of  colours  in  the  corn,  is  an  oblervation  of  one  of 
Mr.  'Dudleys  neighbours,  viz.  that  a  dole,  high  board  fence, 
between  two  fields  of  corn,  that  were  of  a  different  colour, 
entirely  prevented  any  mixture  or  alteration  of  colour,  from  that 
they  were  planted  with. 

-An  apple-tree  in  the  town,  belonging  to  Mr.  Dudley,  bears 
a  confiderable  quantity  of  apples;  efpecially  every  other  year, 
tho  it  never  had  a  bloffbm  :  For  three  years,  he  went  in  the 
proper  lealon  and  obferved  it  ;  and  when  all  the  reft  of  the  or¬ 
chard  was  in  the  bloom,  this  tree  had  not  one  fingle  bloftom  : 
Kot  contented  with  once  going,  he  went  again  and  again,  till  he 
found  the  young  apples  perfectly  formed.  In  1723  he  went 
eaily,  not  knowing  but  it  might  blow  fooner  than  the  other 
trees  ;  but  he  found  no  bloflbms  5  and  the  owner  with  feveral  of 
ins  neighbours,  affured  Mr,  Dudley  they  had  known  the  tree 
upwards  of  40  years,  and  that  it  never  had  any  bloflom. 
Mr.  Dudley  opened ‘feveral  of  the  apples  and  obferved  but  very 
few  feeds  m  them  ;  and  lorne  of  them  lodged  fingle  m  the  fide 
of  the  appie.  1  his  tree  was  no  graft,  and  the  fruit  but  ordi- 
foi  tafte  :  He  could  not  perceive,  by  his  oblervation,  but 
tnat  in  all  other  reipedfs,  it  frudhfted  like  other  apple-trees. 

A  Differ  tat  ion  on  the  Figure^  of  the  Earth  5  by  Dr.  De- 
fagulier^.  Phil.  Trahfi  Nc  3 $6.  p.  201. 

rM  AT  the  earth  is  of  a  fpherical  figure,' or  nearly  fuch, 
has  been  proved  fo  often  and  by  to  many  unanfwerable 
arguments,  that  it  would  be  tedious  to  repeat  them.  Bur  as  a 
little  variation  from  a  true  Sphere  JFefides  the.  irregularity  of 
high  hills  and  deep  valleys)  dgis  net  hinder  us  from  calling  the 
eaith  a  globe  •  f&  to  determine  what  that  variation  maybe, 
fince  modern phi lofophef s  are  divided  about  it,  may  not  be  an 
mgr^reful  fubjedb  "  ‘ 
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M.  CaJJini  affirms  ‘  that  the  earth  is  an  oblong  fpheroid, 
higher  at  the  poles  than  at  the  equator,  making  the  axis 
longer  than  the  equatorial  diameter  about  i  3  French  leagues  5 
which  he  deduces  from  comparing  his  father’s  meafures  of  the 
meridian  from  Farts  to  the  Fyrenmn  mountains,  with  thole 
of  M.  ‘Picard 3  of  which  an  account  may  be  leen  in  the  Me¬ 
moirs  of  the  Royal  Academy  for  the  year  1713.  But  having 
afterwards  continued  the  meridian,  which  is  drawn  thus 
France ,  from  Paris  to  ‘Dunkerque^  he  Bill  draws  ^  conic  - 
quences  to  prove  the  earth  an  oblong  ipheroid  3  but  then  he 
makes  the  axis  exceed  the  equatorial  diameter  34  leagues. 

‘  Sir  If aac  Newton  makes  the  earth  higher  at  the  equator  3 
and  consequently,  flatted  towards  the  poles,  leckonmg.  its 
equatorial  diameter  .34  ■Fnglijh  miles  longer  than  the  axis*  3 
which  he  proves  from  the  principles  of  gravity,  and  the^ cen¬ 
trifugal  force,  that  arifes  from  the  diurnal  rotation  of  the 
earth  3  and  to  confirm  this  he  mentions  leveral  experiment-son 
pendulums,  which  have  been  made  fhorter  near  the  equaiOi, 
than  in  greater  latitudes^  to  fwing  leconds . 

Thefe  are  the  two  opinions  which  have  divided  philolophers, 
nd  which  Br.  Defaguliers  propofes  to  examine. 

M.  CaJJini  taking  \he  meafures  abovementioned  to  be  exa ct 
nough,  not  only  to  determine  the  magnitude  of  a  degree  ot  the 
arth,  correlponding  with  a  degree  of  a  great  circle  of  the  hea¬ 
vens  3  but  alfo  to  ihew  the  difference  in  the  degrees  of  the  earth 
reckoning  thoie  meaiured  in  the  fouth  of  France  to  exceed  thole 
owards  the  north,  by  a  certain  number  of  toiles  and  feet)  de- 
nonftrates,  that  if  the  degrees  of  the  earth  are  longer  towards 
he  equator  than  the  poles,  the  plane  of  the  meridian  mu  ft  be 
m  eiliple,  whofe  long  axis  is  that  of  the  earth  .  Here  follows 
i,i is  fir fc  demonftration  3  vide  the  French  Memoirs  ior  ,  the  year 

I7<1  Let  BDCB.  (Fig.i  3.  Plate Xll.)  be  an  ellipfis reprefenting 
1  a  meridian  of  the  earth,  whole  poles  B  and  C  are  at  the  ex¬ 
tremities  of  the  great  axis  B  C,  and.  whole  foci.B  and  F  are 
1  taken  at  plealure.  Now  to  divide  this  euiple  into  degrees, 
1  that  is,  to  find  leveral  points  HIV,  luch,  that  the  diitance 
1  of  every  one  of  them,  from  the  pole  to  the  zenith,  lhall  be  ot 

4  any  given  number  of  degrees. 

4  tDemonft ration.  From  E  one  of  the  foci  of  the  ellipis# 
4  draw  the  line  E  T3  fo  that  it  may  form,  with  the  axis  Bb» 
*  the  angle  BET,  equal  tq  the  diitance  given  from  the  pole  to 
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4  the  zenith:  From  the  other  focus  F,  with  the  diftance  B( 

4  equal  to  the  axis,  draw  an  arch  to  cut  the  line  E  T  at  T  $ 

4  f^y,  that  the  line  F  T,  drawn  from  the  point  T  to  the  foci 
4  F,  will  cut  the  ellipfis  at  the  point  which  point  is  fuel 
4  that  the  diftance  of  the  pole,  from  its  zenith,  contains  tb 
4  given  number  of  degrees. 

4  From  the  point  H,  raife  HZ,  perpendicular  to  the  ellip 
4  fi$,  which  will  pafs  thro*  the  zenith  Z  $  and  being  produce 
4  inwards,  will  meet  the  axis  of  the  earth  at  O  $  and  (by  th 
4  property  of  the  ellipfis)  divide  the  angle  EHF  into  tw 
4  equal  parts:  From  the  point  H,  likewife  draw  HP,  paralk 
4  to  the  axis  B  C,  and  directed  to  the  pole  P,  luppofed  at  a; 
4  infinite  diftance :  The  angle  PHZ  or  POZ,  meafures  the 
4  diftance  from  the  pole  to  the  zenith,  of  an  inhabitant  dwel 
4  ling  upon  the  earth  at  the  point  H.  FT  is  equal  to  the  axi> 
4  B  C,  by  conftru&ion  ;  but  by  the  property  of  tne  ellipfis,  B  ( 
4  is  equal  to  E  H  plus  H  F,  taking  away  from  both  F  H,  whicl 
4  is  common,  E  H  will  remain  equal  to  H  T  ;  the  angles  ET 
4  H,  T  EH,  will,  therefore,  be  equal,  and  confequently,  eael: 
4  of  them  will  be  half  of  the  external  angle  EHF:  But  the 
4  angle  E  HO  is  likewife  equal  half  the  angle  EHF  j  there 
4  fore,  the  angles  TEH,  EH  O,  will  be  equal  to  each  other 
4  and  confequently,  the  lines  E  T  and  H  O  will  be  parallel  tc 
4  each  other  5  and  the  angle  POZ,  which  meafures  the  difi 
4  tance,  from  the  pole  to  the  zenith  of  the  point  H,  will  be 
4  equal  to  the  angle  B  E  T,  which  was,  by  conftru<51ion,  taker 
4  equal  to  the  given  diftance  of  the  pole  from  the  zenith  3 
4  Q.  E.  D. 

4  Now,  if  the  proportion  of  the  longeft  diameter  of  the  el- 
4  lipfis  BC  to  E  F,  the  diftance  of  the  foci ,  be  taken  at  plea-' 
4  fure,  one  may,  by  calculation,  find  all  the  points  of  the 
4  sllipfis  as  H,  to  determine  the  degrees  by  this  analogy  as  F  T 
4  or  B  C:  is  to  EF  : :  So  is  the  fine  of  the  angle  PET  (the 
4  given  diftance  from  the  pole  to  the  zenith)  :  To  the  fine  of 
4  the  angle  E  T  F,  orTEH;  whole  quantity  will  confequently 
4  be  known.  This  angle  TEH  being  added  to  the  angle  PE 
4  F,  the  given  diftance,  from  the  pole  to  the  zenith,  of  the 
4  point  H,  will  give  the  quantity  of  the  angle  B  EH,  which 
4  a  line  drawn  from  the  focus  to  H,  the  point  required,  makes 

4  with  the  axis  of  the  ellipfis. 

4  Then,  in  the  triangle  EHF,  whofe  fide  E  F  is  known, 

5  as  well  as  the  angle  EH  F,  which  is  double  the  angle  TEH, 

4  and 
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and  the  angle  F  E  H  fupplement  of  the  angle  BEH;  one 
Ihall  have  the  length  of  the  fide  E  H,  known  m  parts  of  the 

axis  B C.  t  ,  ,  T»T^r 

<  After  the  fame  manner  may  be  found  the  angles  is  h  f, 

BEV,  iSc.  and  the  length  of  the  lines  E  1,  E  V,  to  deter¬ 
mine  the  diftance,  from  the  pole  to  the  zenith,  o!  all  the 
decrees  of  the  circumference  of  the  earth  ;  and  in  the  rec¬ 
tilinear  triangles  HE  I,  IEV,  whole  fidesHE  El.EV,* 
are  known,  as  well  as  the  angles,  comprehended  between 
the  fides  HE,  El,  EV,  which  are  the  differences  of  the 
angles  BEH,  BE  I,  BEV,  determined  above;  one  (hall 
find  the  length  of  the  chords  HI,  IV,  comprehended  be¬ 
tween  each  degree.’ 

M.  Caffini  in  the  Memoirs  for  the  year  1718,  repeats  the 
ame  demonftration ;  only  that,  before  it,  he  fhews,  that  if 
’everal  points  be  taken  upon  a  terreftnal  meridian,  on  tne 
Surface  of  an  elliptic  earth,  as  GHIK  (Fig.  14O 
manner  that  their  refpeflive  zeniths  ^LMN,  are  c  an 
from  each  other,  an  equal  nu mber  o f  degrees,  meaiured  m 
a  celeftial  meridian;  the  lines  7j  G,  L  H,  MI,  NK  (which 
are  perpendicular  to  the  ellipfis)  being  produced,  will  meet 
in  the  points  O,  R  and  S,  forming  equal  angles.  But  as 
thofe  angular  points  are  not  equally  diftant  from  the  curve  of 
the  ellipfis,  that  elliptic  arch  muft  be  the  longeft,  whoft  an¬ 
gular  point  is  fartheft  off.  Now,  by  the  former  ..cmomtra- 

to  the  lcL  ixis,  will  have  their  angular  points  tartner 

“TuCMni's  meafures  of  terreffrial  degrees,  decreasing 

,yations  liable  to  ’  ^  ^  mealbres  (however  accu- 

figure  of  the  earth :  Bu certainty, 

hTsmenufes  mav  be  called  in  queftton ;  and  his  conciuuon, 
^mathematically  drawn  from  thefe  premifes,  is  only  pro- 

>Ue.  .  7 lefaruliers  can  fliew  from  un- 

Now  therefore,  it  •  hJconclufion  will  lead  to  an  ab- 
doubted  phtenomen. ,  jyfe  .  tj,0»  his  real'oning  from 

furdity,  ^S^tS&urs  to  do  firft,  wh.ch 

them  be  juft.  1  ni-  ^  and  afterwards  to  point 

out^lhm'e  of6  the  efort  which  he  fuppofes  to  have  occafion’d 
the  miftake  in  the  meaiures.  m  CafTmi, 
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M.  Cafjiniy  as  well  as  the  Englijh  aftronomers,  believes 
that  the  earth  makes  one  revolution  about  its  axis,  once  in 
2311  56';  becaufe  in  that  time,  the  plane  of  any  meridian 
returns  to  the  fame  fixed  ftar,  from  which  it  had  "departed. 

Let  H  be  taken  in  any  parallel  of  Lat.  as  for  example,  in 
the  Lat.  ot  51°  4 6\  a  plumb  line  L  H,  will  be  perpendicu¬ 
lar  to  the  curve  B  H  at  H,  and  produced  pals  thro*  the  zenith 
of  the  point  H,  if  the  earth  had  no  diurnal  rotation  3  but 
iince  the  earth  moves  round  its  axis,  all  bodies  upon  its  fur- 
face,  endeavour  to  fly  from  the  axis  of  their  motion  with  a  1 
force  proportionable  to  their  diftance  from  it,  in  a  dire&ion 
along  the  plane  of  that  parallel,  in  which  they  are.  Let  that  • 
force  (explained  by  M.  Huygens  and  called  a  centrifugal  force) 
be  reprelented  by  the  line  H/,  or  its  equal  and  parallel  L h$ 
now  a  plummet  placed  at  L,  if  the  earth  flood  fliil,  would 
defcend  in  the  line  L  H  3  but  as  it  is  at  the  fame  time  adled 
upon  by  the  force  PI  /  in  the  dire&ion  L#,  it  will  move  in 
the  direction  LL,  diagonal  of  the  parallelogram  H/,  accord¬ 
ing  to  the  known  laws  of  mechanics  $  and  the  plumb  line 
L  H,  inflead  of  being  perpendicular  to  the  curve  at  H,  will 
in  Lat.  51°  4^  form  an  angle  of  5'  with  HL.  This  angle 
will  be  lefs  towards  the  poles,  till  it  quite  vanifh  at  the  pole, 
as  it  alfo  does  at  the  equator.  Now  fince  there  i-s  no  fuch  an¬ 
gle  obierved  5  but  in  all  water  levels  we  And  the  plumb-line, 
always  perpendicular  to  the  line  of  level,  the  furface  of  the 
earth  muft  be  deprefled  towards  G,  and  rife  farther  from  the 
axis  towards  i,  in  order  to  become  perpendicular  (that  is,  to 
have  its  tangent  perpendicular)  to  the  line  L/,  in  which  we 
have  fhewn  the  plumb-line  muft  defcend? 

If  there  be  any  body  fo  fond  of  M.  CaJJinis  hypothecs,  as 
to  deny  the  diurnal  motion  of  the  earth,  for  the  fake  of  it, 
the  Dr.  hopes  they  will  be  convinced,  when  'he  fhews  the  mea- 
fures,  upon  which  it  is  fonnded,  to  be  infufficient  for  deter¬ 
mining  the  different  lengths  of  the  degrees  of  a  terreflrial 
meridian. 

But  here  the  Dr.  would  not  be  thought  to  endeavour  to 
ieflen  the  commendation  due  to  the  Gentlemen  of  the  Royal 
Academy  of  Sciences ,  for  carrying  on  a  meridian  the  whole 
length  of  France ,  from  "Dunkerque  thro’  the  Royal  Qbferv-a \ 
tory  at  Paris ,  quite  to  the  Pyrenean  mountains  on  the  bor¬ 
ders  of  Spain.  Aflronomy  and  geography  are,  doubtJefs* 
much  indebted  to  the  encouragement,  given  by  the  French  go¬ 
vernment,  and  to  the  care  of  their  mathematicians,  who  have 

omitted 
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omitted  no  proper  method  tor  drawing  their  meridian,  and 
correcting  it,  as  they  went  on.  So  many  obfer  vations  ot  the 
riling  and  letting  fun,  fo  many  equal  altitudes  of  the  fame 
(tars',  accurately  taken,  fo  many  digreffions  of  (tars,  fo  many 
other  obfervations,  made  with  the  telefcope  and  good  pendu- 
lurn-clocks,  &c.  all  compared  together,  tor  the  true  fettling 
of  the  direct  way  of  this  famous  meridian,,  leave  no  doubt, 
but  that  it  is  as  perfect,  as  the  nature  of  the  thing  is  capable 
of.  And  certainly,  by  the  help  of  this  line,  and  the  feveral 
i  triangles  made  ule  of  for  carrying  it  on,  a  better  map  of 
Trance  is  made,  than  has  ever  been  of  any  country  before  : 
fNav,  befides,  tlie  Dr.  thinks,  we  may,  at  a  meuiunv,  \c*y 
1  well  receive  their  number  of  57 >060  or  57,0 61  toifes,  ioi  the 
mealare  of  a  degree  of  a  meridian  ot  the  eaitii,  one  who 
another.  But  to  lay,  that  thole  gentlemen  could  obferve  the 
I  latitude  fo  nicely,  as  to  find  a  difference  in  the  length  of  the 
terreflrial  degrees,  and  that  only  ot  it  or  12  toifw^  (when 
they  made  it  the  ]  e  a  it  j  or  of  3  t  toifes  (when  they  maae  it  the 
moil)  is  attributing  to  them  an  exaftnciS,  io  far  oeyonu  the 
, nature  of  the  ipftruments,  which  they  made  ufe  of  that  u 
would  be  rather  a  difpraife  than  commendation  to  infiit  upon 


For  in  the  firft  place,  the  inftrument,  with  which  they 
•00k  obfervations  for  the  latitude,  at  the  two  ends  oi  tnetr  me¬ 
ridian,  was  a  ten  foot  feSdr  (which  was  worte  t.ijn  mat, 
which  M.  Picard  had  made  ule  ot  before  5  became  tae  te.e- 
fcope  of  his  feCtor  was  of  10  foot;  whereas  M.  Caffim  s  was 
but  of  three  foot,  tho’  applied  to  the  10  foot  feflor)^  where 
•he  two  hundredth  part  of  an  inch  anfwers  to  b  feconus  o,  a 
ieeree.  Now  the  !wo  hundredth  part  of  an  inch,  being  one 
•>f°the  Icaft"  vifible  parts,  that  we  can  fee  m  a  divided  me, 
•hey  could  not  take  an  angle  nearer  than  that  ;  hay,  heir  m- 
(trumenr,  according  to  their  own  description  o  1 1  *«  .  i- 
-j .j  Knt  to  everv  20  feconds.  Now  they  allow,  that  16 
toifes  upon  the  furface  of  the  earth ,  anfwer  to  <  fecono  in 
the  Uens;  and  they  do  not  pretend, o  have  taken^  4-*-. 

:annot  determine  a  d.fterence  le is  than  48  to  ^ ,  where.* 

the  degrees  are  only  .uppofeo  to  <  ‘  ^  ’p  g  fe. 

each,  from  ,  ^4?  ?  jiflrSc'  olt  ^toifes,  on  the  for  face 
of  the  earth,  above  to  times  grqter  than  the  J*rencc  rf 

degrees  in  the  firft  fuppoiltion,  and  4  > a>  -  b .  diffe- 
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difference  in  the  lad.  Beffdes,  the  Lat  was  not  obfeiVd  in 
the  intermediate  places  between  Paris  and  Colli oure,  with  ' 
the  above  mentioned  mdrument  of  10  foot  radius  5  but  they 
made  ufe  of  a  quadrant,  whole  radius  was  only  39  inches, 
and  iometimes  an  oftant  of  three  foot  radius:  Nay,  they  fay 
themfelves,  in  their  account,  that  it  is  not  the  obfervations, 
made  at  the  ends  of  the  meridian,  that  we  are  to  deduce  the 
difference  of  the  length  of  a  degree  from  5  but  the  altitudes, 
taken  at  feveral  places  between  the  extremes;  and  if  we 
grant,  that  they  can  take  an  angle  very  well,  to  four  or  five 
leconds,  with  the  large  indrument,  they  cannot  come  nearer: 
than  12  or  1 5  feconds,  with  the  quadrant  or  o&ant,  which 
we  mud  depend  upon  for  the  difference  of  the  meafure  of 
degrees  :  So  that  upon  the  whole,  we  are  to  determine  a 
length  of  31  toifes,  by  an  inftrument,  which  is  liable  to  error 
upwards  of  2C0  toifes. 

If  any  confequences  of  this  kind  could  be  drawn  from  a&aal 
meafuring,  a  degree  of  Lat.  fheuld  be  meafur’d  at  the 
equator,  "and  a  degree  of  Long,  like  wife;  and  a  degree  very 
northerly  ;  as  for  example,  a  whole  degree  might  be  affually 
meafur’d  upon  the  Baltic  fea,  when  frozen,  in  the  Lat.  of 
60  degrees.  There,  according  to  M.  CaJJhus  lad  fuppolition, 
a  degree  would  be  of  5  6,65  3  toifes  ;  whereas,  at  the  equator, 
It  would  be  of  58019  toifes  ;  the  difference  being  1364  toifes, 
that  is,  about  the  two  and  fortieth  part  of  a  degree,  which 
mud  be  fenfible ;  and  the  degree  of  Long,  would  likewife 
be,  according  to  him,  of  56,87  toifes,  by  1202,  or  the  forty- 
eight  part  Ids,  than  a  degree  of  Lat.  at  the  fame  place. 

"ilut  here  it  may  be  obje&ed,  that  tho’  the  Lar.  was  not 
taken  with  the  ten  foot  feaor,  in  the  intermediate  places  be¬ 
tween  Paris  and  Collioure ;  yet  the  Lar.  was  taken  with  that 
indrument  at  2) linker que,  Paris  and  Collioure ;  and  therefore, 
the  feuthern  part  of  the  meridian,  containing  6°  18'  5 6!C 
jnay  be  compar’d  with  the  northern  part,  which  contains 
2,°  i'z*'  1 6!f  3  and  that  the  former  feems  to  contain  more 
toifes,  in  proportion  to  the  difference  of  Lat.  at  its  extremi¬ 
ties,  than  the  latter.  To  this  may  be  anfwered,  that,  even 
In  this  cafe,  the  obfervations  made  cannot  be  accurate  enough 
to  determine  the  difference  of  the  length  of  degrees :  But 
there  is  another  error,  which  might  confi derably  miflead  the 
French  gentlemen,  and  make  the  degrees  appear  longer  in 
the  fouth  of  France,  that  is,  the  error  in  taking  the  true 
height  of  feveral  mountains  in  Auvergne,  Languedoc,  and 
among  the  Pyrenees .  For,  ft  they  have  allow’d  too  much  for 
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die  refradion  of  the  air  (which,  by  the  obfervations  of  tra¬ 
vellers,  is  greater  towards  the  northern  regions,  <md  dtrointfl.es 
as  we  po  fouthward  )  the  heights  of  mole  mountains  will  be 
taken  too  little,  and  thetr  bales',  consequently,  longer,  which 
will  make  the  degrees  appear  larger  than  they  are. 

’  For  example, ‘let  A  BCD  (Fig.  15.)  be  a  mountain,  as 
that  of  Rodeziti  the  Lit. of  44°  -r'.  whole  height  BD  is  500 
toiies,  and  whofe  hdes  AB  and  BC(  inpposd  to  -orm  an 
angle  of  16°  «'  with  the  horizon  )  are  found  by  trigonometry 
to  be  of  6i  0,8  totfes  each;  if  by  a  miftake,  in  taking  the 
height,  it  be  luppos’d  only  equal  to  E  D  or  *57  toiies;  tnen 
the  lines  A  B  and  B  C  will  become  £  F  and  b  G  ;  fo  that  the 
bafe  AC,  which  before  was  of  1200  totfes,  will  become 
equal  to  FG,  which  will  appear  to  be  127  9,6  tones  (by  huu>. 
47.  1.)  Now  one  fuch  miftake  in  one  degree  wul  give  a 
difference  above  twice  as  great  as  the  mppos  d  diftetcncc  of 
degrees  in  that  Lab  which  they  make  ot  31  toiies:  Ann  mat 

there  was  a  miftake  of  this  kind  in  taking  the  height  of  that 

mountain,  the  Dr.  will  ihew  anon..  ,  r  t  r 

The  vapours  that  generally  float  in  the  air  about  the  op  i 

high  hills,'  make  it  fo  difficult  to  take  their  nejghts fcx^ly, 
that  experiments,  made  with  the  barometer  wi 11,  by  oWerv 

ina  the  tail  of  the  mercury,  ffiew  me  hSJgh'  nearer  thjj1 
thing  elfe  we  know  of.  There  were, pt  is  true,  feverd  ex¬ 
periments  made  with  the  barometer  C  v  where  tiifFe- 
KoujI  Academv  for  the  year  1718.  c.  10.)  where  to.  uitte 

tnces  o*f  the  height  of 'the  mercury,  from  the  heights  at 
Sit  flood  at  th8e  Royal  Obligatory  are  aid  -  anfwer 
to  fo  many  toifes:  But  of  nine  ob.ervations  u.cn.i.n.d  / 
vr  r*ni»i  there  are  not  two,  where  the  number  or  tone,, 

if  *f  b*rom“r'  ‘*0  as"' 

together.  .  r  ,  i-^rnmeter  there  mentioned, 

b  The  firft  experiment  of  the  1  *  -  h(Aht  of  „  an4 

maae  at  6 olhow  ey  was  this  ,  and  the  mercury 

‘  f  above  the  fea,  the  barometer  was  let  up,  ^the 

‘  Itood  three  lines  »nu|  ‘  ^  j  ,q  -j  at  ,he  fame  time; 

A  tory  (in  me  Tower  0^  die  eat-.  toi4s  higher  than  the 
A  and  therefore,  fwce  that  tower  s^^  ftanfwer  to  32 
•  lea,  three  lines  and  a  third  ol  ma.tuiy  n 

M  m  m  2. 
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taken  as  the  jftandard,  and  the  other  obfervations  compar’d 
with  it.  This  may  be  done  by  the  following  table,  where 
the  firft  column  Ihews  the  place,  where  the  obfervation  was 
made  ^  the  fecond,  the  fall  or  rife  of  mercury  at  -each  place,, 
cxprefs’d  in  lines,  or  twelfth  parts  of  a  French  inch  •  the. 
third,  the  heights  or  depths  anfwering  to  thofe  lines  of  mer¬ 
cery,  which,  in  the  Memoirs  are  given  in  toifes,  but  here 
reduced  to  feet 5  the  fourth,  the  number  of  feet  anfwering  to 
one  line  of  mercury  in  each  obfervation,  which  is  the  quotient 
of  the  feet  in  the  third  column,  divided  by  the  number  qf 
lines  in  the  fecond  column. 


Obfervations ^on  the 
barometer,  made  at 

I  Collioure. 

II  The  tower  of  Majjan 

III  Fhtgarac 

IV  Rupeyroux 

V  Rodez 

VI  Rodez 

VII  Courelar.de 

VIII  Cofie 

IX  Clermont 


Said  to  cor 

The  fall  of  one 

Lines  of 

relpond  with 

[me  of  mercury" 

mercury 

feet 

..or ref.  with  feet 

0  *!• 

3  3 

195 

58,  5 

51 

2382 

76,  8 

4Z 

3  616 

86,  5 

3° 

2 1 8  r 

7±>  7 

24 

1(547 

<58,  6 

20 

1425 

71,  25 

54 

48 1 2 

89,  I 

54 

4890 

9  fit  4 

3 

200 

66  y  6 

A  fight  of  this  table  will  convince  any  one,  that  thefe  ob~ 
fervauons  are  not  to  be  depended  on,  for  determining  the 
height  of  the  mountains  in  the  fouth  of  France  ;  For,  the 
differences  are  not  final!,  fuch  as  might  happen  in  making  the' 
experiments  5  but  fuch,  as  render  the  obfervations,  ufelefs 
for  the  aboverneniioned  purpofes.  For  example,  the  fit  It  and 
leventh  differ  aimed  f  5  and  if  58,  5  feet  were  allow’d  for  the 
fall  Of  one  line  of  mercury  in  the  feventh  obiervation,  inftead 
of  944  feet,  then  the  mountain  of  Cofie  would  be  but  ^085 
ieer,  inftead  of  4890.  Nay,  upon  examining  the  Memoirs, 
the  Dr.  finds,  that  in  feveral  obfervations,  the  number  of 
toilesfaid  to  correlpond  to  a  certain  height  of  mercury,  are 
only  anfwerable  to  the  height  of  the  mountain  above  the  level 
of  the  lea,  found  by  trigonometry,  from  which  the  height  of 
the  Royal  Qbfervatory  above  the  fea  is  fubftra&ed;  tho’  by 
the  manner  ofexprefliona  curfory  reader  would  imagine,  that 
the  number  of  toiles  nam’d,  was  always  proportionable  to  the- 
of  tbe  mercury,  and  think  all  the  experiments  .and  'obser¬ 


vations 
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nations  very  accur  ately  made,  when  they  feem  to  agree  fa 
well  in  every  refpefL 

Now  alter  all,  the  Dr.  does  not  queftion,  hut  that  the  •' 
height  of  the  barometer  might  be,  as  it  is  let  down  in  the 
Memoirs,  and  well  enough  ohferved.  But  it  was  wrong  to 
compare  the  height  of  the  mercury  in  the  fouth  of  France, 
with  the  height  the  mercury  was  at,  in  the  barometer  of  the 
Royal  Obfervatory  at  the  lame  time  :  For,  at  that  great 
diftance  and  difference  of  Laf.  the  weather  (and  conleqnemly, 
the  prtffure  of  the  amiofphere  and  height  of  the  barometer 
at  the  fame  level)  might  vary  very  much. 

Even  when  there  is  fair  weather  all  over  France,  it  does 
not  follow,  that  the  barometer  (hail  (land  at  the  lame  height. 
Let  us  fuppofe,  for  example,  that  a  north  wind  blows;’  when¬ 
ever  the  air  is  check’d  by  a  chain  of  mountains  that  run  eaft 
and  weft,  it  will  be. accumulated  over  thofe  mountains,  and 
confequently,  prefs  more,  as  its  columns  are  higher;  which 
will  make  the  mercury  rife  higher  rhan  it  would  do  with  the 
fame  wind,  if  there  were  no  mountains,  or  if  they  ran  north 
and  fouth. 

*  The  way  to  have  made  the  experiments  with  the  barometer 
exafHy,  would  have  been  to  have  ohferved  the  height  of  the 
mercury,  at  the  top  and  at  the  bottom  of  the  mountain,  and 
that  with  a  tube  of  a  pretty  large  bore,  with  a  propordonably 
large  ciftern  for  the  ftagnant  mercury;  becaufe,  in  a  fmall 
tube,  the  mercury  will  often  adhere  to  the  iides,  and  rife 
irregularly,  as  it  will  alfo  in  inclin’d  barometers;  Simple 
barometers  are  the  heft,  and  a  magnifying  glafs  may  be  made 
tile  of  to  obferve  fmali  riles  or  falls,  having  two  fine  and  well 
jnade  indices  to  the  rube. 

Dr.  Hdley  has,  in  a  former  Tranfa&ion,  exhibited  the 
falls  of  mercury  in  the  barometer,  correfponding  with  the 
heights  to  which  the  barometer  mult  be  carried  to  produce 
thofe  falls.  He  makes  the  firft  tenth  part  of  an  inch  in  the 
fall  of  mercury  tocorrefpond  to  a  height  of  90  foot;  tne  next 
tenth,  to  a  height  iomewhat  greater;  and  ib  in  proportion, 
a-s  the  air  di  mini  fhes  in  denfity,  according  as  we  rile  in 
height.  He  has  built  the  proportion  of  the  fi.rft  tenth  of  the 
mercury’s  fall  upon  the  companion  of  toe  different  ipcofic 
gravities  of  air  and  mercury;  and  taking  mercury  to  be  15  1 
times. heavier  than  water  3  and  water  in  cold  weather  to  be 
800  times  heavier  than  air;  it  follows  that  1 3 >  5Xi,0° 
give  icSco;  which  number,  if  taken  in  feet  and  divided  by 
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120  (fiie  number  of  the  tenths  of  an  inch  in  a  foot )  we  fhallil 
have  90  feet  corresponding  to  the  tenth  part  of  an  inch,  and 
75  Feet  to  a  line  or  the  twelfth  part  of  an  inch. 

Now,  as  very  few  mountains  in  the  world  are  three  miles 
high;  and  generally  fpeaking,  thole  we  look  upon  as  high 
(ex^epfihg the  Andes  and  feme  others  in  America)  are  not 
much  above  a  mile  ;  we  may,  for  finding  the  height  of  moun¬ 
tains,  take  a  fix’d  number  of  feet  in  altitude  to  correipond  to 
every  tenth  or  twelfth  part  of  an  inch  in  the  fall  of  the  mer¬ 
cury;  becaule  90  feet  only  are  taken  by  Dr.  Halley  for  the 
fir  ft*  tenth,  and  greater  heights  for  other  tenths,  encreafing. 
with  the  fail  of  the  mercury ;  Dr.  lD°faguliers  therefore, 
would  propofe  another  for  a  round  number,  namely  96  feet 
for  every  tenth,  and  feet  for  every  twelfth  or  an  inch, 
very  near  the  number  he  found  by  calculation,  as  follows. 

Fine  mercury  (luch  as  is  made  uie  of  in  barometers  j  is 
generally  fpeaking  13  f  times  heavier  than  water;  and  he. 
found  fome  brought  from  the  Haft-Indies  to  be  14  times 
heavier.  He  found  air  in  furtimer  to  be  near  900  times 
lighter  than  water;  and  800  times  lighter  in  winter;  he: 
therefore  takes  850  at  a  medium.  Now  850*13  I  ~  1160^6, 
which  divided  by  120,  gives  96,7  feet,  for  one  tenth  of  an 
inch  of  mercury,  or  80,  5  feet  for  one  twelfth  of  an  inch.. 
This  number,  taken  invariable,  will,  in  taking  the  height  of 
levcral  hills,  agree  pretty  well  with  the  numbers  that  come 
out,  when  Dr.  Halley' s  table  is  made  ufe  of;  and  with  the: 
experiment  made  by  Mr.  Caftwel!^  who,  having  taken  the 
height  of  Snowdon- bill  in  Caernarvcnftnre  very  accurately 
ancf  finding  it  to  be  3720  feet  above  the  level  of  the  lea,  tried' 
how  much  lower  the  mercury  would  ftand  in  the  barometer 
upon  that  hill,  than  at  the  level  of  the  fea,  and  he  obfervVi  it 
to  fubfide  3,  9  inches.  The  Dr.  is  fenfible,  that  it  will  be: 
alledged,  that  the  air  will  be  denfer  than  he  rnav  imagine 
on  the  top  of  high  hills;  becauie  of  the  great  cold,  fince  they 
are  generally  cover’d  with  (how:  But  then  we  are  to  confider, 
tharwhen  we  are  got  above  a  mile  higher  chan  the  Jevel  of 
the  fea,  the  incumbent  atmofphere  has  loft  aimoft  a  fifth  part 
of  its  weight ;  and  therefore,  the  air,  at  the  top  of  the  hill, 
being  fo  much  lets  prefs'd,  will,  notwithstanding  the  intenfe 
coH;  be  more  ratified  than  at  the  bottom  of  the  hill. 

Now,  if  we  go  "back  to  the  observations  of  the  barometer, 
made  by  the  gentlemen  that  drew  the  meridian  in  France , 
we  (hall  find,  that  on  the  mountain  o f  -Rodez,  m  Lit,  44.0  21: 

'  •  \  the: 


Royal  Society. 


463 


tbs  barometer  fell  24  lines  below  the  level  of  that  in  the 
Obfervatory,  and  they  allow'd  only  274  toifes  and  f-  to  cor- 
refpond  to  that  fall:  Whereas,  according  to  Dr.  Halleyh  pro- 
portion  of  a  tenth  of  an  inch  tor  90  feet,  they  thould  have 
taken  300  toifes ;  and  tho’  the  hypothermfes  A  B  and  BC 
(  Fig.  15.)  were  taken  longer  than  the  bare  declivity  of  the 
mountain,  (which  w-ould  make  the  error  Ids  than  the  79  toiles 
above-mentioned )  yet  if  Dr.  2)ef aguMers’s  proportion  be 
made  ufe  of,  viz.  80  feet  for  each  line  of  mercury,  it  will 
make  the  mountain  320  toiles,  which  being  higher,  will, 
therefore,  fhew  the  bale  to  be  yet  fhorter  ;  and  confequemly, 
the  error  at  that  rate  will  be  greater. 

This  error  (and  iuch  like,  if  any  more  were  made)  will 
increafe  the  meafure  of  the  44th  degree  of  Lat.  on  the  earth; 
and  by  obferving  what  was  done  in  the  next  degree,  we  fhall 
find,  that  that  degree  was  taken  too  ihort.  In  the  Lat.  of 
45°  38'  the  mountain  of  Cofte  is  made  815  toiles  high;  whereas 
the  54  lines  of  the  falling  mercury  in  the  barometer,  faid  to 
anfwer  to  that  height,  will  give  but  705, 6  toifes  (which  we 
will  call  705,  5  )  even  according  to  the  Dr’s  computation  of 
go  feet  to  a  line,  which  is  the  greateft  allowance.  If  we  fup- 
pofe  this  mountain  to  rife  in  an  angle  of  26°  33  ,  as  we  did 
fhat  of  Rodez ,  the  tides  of  the  mountain,  or  hypqthenufes 
A  B  and  B  C  (Fig.  iL)  will  be  each  equal  to  1577,  54  toifes, 
and  the  whole  ;bafe  A  C  to  2822  toifes.  Now,  when  the 
height  ot  this  mountain  is  caH  d  815  tones,  the  bale  A  D  or 
D  C  (by  Bud.  47.  1.)  becomes  only  equal  to  F  D  or  D  G  ” 
jn  50,  7  ;  and  its  double  or  FG,  the  whole  bafe,  wall  be  but 
2, 7 o  1 5  4  toiles,  lefs  than  the  former  by  120,  d  toiles. 

Thi/error  is  fa  great  (fo  much  more  than  the  difference  of 
31  toifes  for  a  degree)  that  tho’  the  Dr.  fuppofed  the  lines 
found  by  trigonometry,  which  terminate  at  the  top  of  the 
mountain,  to  be  much  longer  than  the  hypothennfe  AB,  yet 
there  will  be  error  enough  to  make  the  45th  degree  of  Lat. 
appear  much  fhorter  than  it  really  is,  fuppofing  (becaufe  of 
£.1  1  s° n« «f  the.  lines  A  B,  or  the  great  alliance  from  which 


fa  id 
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iaici  to  answer  upon  the  lurfice  of  the  earth,  fuch  a  difference 
might  be  viable  ;  and  much  more  io,  if  other  errous  of  the 
lame  kind  fhauld  happen  to  have  been  made  the  fame  way  ;  or 
it  thole  errors  were  nearer  his  firlt  iuppolition  than  this  laid. 
Kay,  thjf  the  45th  degree  of  latitude  may  be  13  toil.es  larger 

tnan  the  44th,  it  might  by  this  means  appear  to  be  con iider ably 
Ids. 

dych  a  miftake  might  be  the  occafion  of  making  the  hypo¬ 
thecs  of  the  earth  being  an  oblong  fpheroid  ;  efpecially,  be- 
cauie  in  this  hypothecs,  the  degrees  differ  moll  in  length  from 
eacn  other  about  the  45th  degree;  and  when  once  an  hypothecs 
Is  let  on  foot,  we  are  too  apt  to.draw  in  circumftances  to  confirm 
it;  tho’ perhaps,  when  examined  impartially,  they  may  rather 
weaken  than  ffrengthen  our  hypothecs;  otherwife  the  author  of 
the  hiftory  of  the  Royal  .Academy  tor  the  year  17 1 3,  would 
not  have  a Hedged,  tjhat  M.  Caffini  the  elder  had  oblerved  Jupi¬ 
ter  to  be  oval,  as  a  proof  of  young  M.  CaJJinis  hypotheiis  3. 
becaule  Jupiter  is  oval  the  other  way,  that  is,  an  oblate  fphe¬ 
roid,  natted  at, the  poles,  as  the  faid  \\.Ca(pni  the  elder  gave 
the  proportion  of  the  axis  to  the  equatorial  diameter  to  be  as 
15  to  1 6  :  And  Mr  Round,  with  a  tcicicope  of  123  foot  focus 
and  an  excellent  micrometer,  has  given  thole  proportions,  as  11 
to  1 2.  If  a  proof  is  to  be  drawn  from  analogy,  or  what  is  ob- 
ferved  in  other  planets,  this  muft  deftroy  M.  Caffini’s  hypothe¬ 
cs  and  con  arm  dir  Jfaac  Newton's. 

1  ne  opinion  ot  l)r.  Burnet ,  quoted  in  the  Memoirs ,  for  the 
year  1713,  is.  but  a  very  weak  argument,  in  favour  of  M.  CajJi - 
Tit  s*hypo;hefi§,  on  account  of  the  realon  Dr.  ‘Burnet  gave,  to 
prove  the  earth  higher  at  the  poles  than  at  the  equator:  For, 
he  fays,  4  that  the  velocity  of  the  parts  of  the  earth,  in  its  di¬ 
urnal  rotation,  being  greater  at  the  equator  than  towards  the 
poles,  a!i  the  water  mull  be  driven  towards  the  equatorial  re¬ 
gions;  from  whence  being  repelled  by  the  refinance  of  the  air, 
it  muff  run  off  again  towards  the  poles;  and  fo  the  figure  of 
the  water  was  lengthened  out  info  an  oblong  ipheroid  ;  and 
4  coniequenfly,  the  cruft  of  the  earth  over  it  did  put  on  the 
4  fame  figure,  fffd 

But  why  the  air  fin ou Id  refill  more  towards  the  equator  than 
the  poles,  Dr.  Burnet  did  nor  give  any  reaibn  ;  and  if  it  had 
been  io,  the  lame  force  that  drove  the  water  towards  the  equa- 
tor,  muft  have  kept  it  there.  The  Dr.  in  the  latter  part  of  his 
affienion,  forgot  what  he  had  lard  in  the  former  :  For,  the  water 
could  not  run  off  towards  the  poles,  vvhilft  the  earth  continued 

its 
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Its  rotation  with  the  fame  velocity  5  for,  if  he  had  confidered* 
he  would  have  found  his  argument  in  other  words  to  run  thus  3 
‘  becaule  bodies,  that  move  in  a  circle,  always  endeavour  to  re~ 

*  cede  from  the  axis  of  their  motion  ;  therefore,  the  water,  by 
1  that  endeavour,  comes  nearer  to  the  axis  of  its  motion 
which  is  abfurd.  But  Dr.  'Burnet  afterwards  altered  his  opi¬ 
nion,  as  Dr.  Defagnliers  was  credibly  informed. 

Dr.  Defaulters  having  thus  given  his  reafons  for  difapprov- 
‘ing  of  M.  CajJlnfs  opinion,  concerning  the  figure  of  the  earth  ; 
comes  now  to  confider  Sir  Ifdac  Newton's,  who  makes  it  higher 
at  the  equator,  than  at  the  poles ;  but  before  he  enters  upon  it, 
he  quotes  a  paragraph  out  of  the  hiflory  of  the  Royal  Aca¬ 
demy  for  the  year  1713:  4  Reafonings,  fays  the  Author ,  drawn 
from  the  different  lengths  of  a  pendulum  in  different  climates, 
or  from  the  inequality  of  the  centrifugal  force,  arifing  from 
the  diurnal  motion  of  the  earth,  are,  perhaps,  too  nice  to 
4  produce  a  certain  conviction ;  nay,  perhaps,  we  are  not  well 
4  enough  allured  of  the  principles  3  and  the  coniequences  may 
4  fbmetimes  be  different ;  And  therefore,  it  is  evident,  that  the 
4  befr  way  in  this  enquiry,  is  only  (as  M.  Caffini  does)  to  make 
4  uie  of  unqueftioned  oblervations,  which  ferve  diredily  to  de~ 

6  cide  the  matter.’ 

That  M.  Caffini  has  not  made  ufe  of  unqueftioned  obferva- 
tions  3  and  that  the  meafures  he  mentions  are  not  able  to  decide 
the  quefrion,  appears  from  what  has  been  already  laid.  We 
muff,  therefore,  Ihevv,  whether  the  principles,  from  which  Sic 
Ifadc  Newton  has  deduced  his  figure  of  the  earth,  be  fully 
proved  or  not ;  whether  the  conclufion  drawn  from  them  be 
plain  and  evident  5  and  whether  the  experiments  on  pendulums 
that  confirm  the  theory,  be  ealy  to  be  made  and  iucti  as  may  be 
depended  on. 

Tho’  Sir  Ifaac  Newton,  in  his  Principk ,  has  not  endea¬ 
voured  to  give  the  cauie  of  gravity,  or  to  determine,  whether  it 
be  owing  to  an  impulfe  or  not ,  yet  he  has  fhewn  what  its  ef¬ 
fects  and  laws  are,  from  plain  experiments  made  by  otners  anu 
himfelt.  From  the  laws  of  gravity  and  from  toe  oo.ti  vaty.i 
of  a  comet  (vide  Princip.  lib,  3.  Prop,  iz,  13  and  42  )  oc  das 
deduced  the  annual  motion  ot  the  earth  5  and,  it  jiuuf  have  a  . 
diurnal  motion,  if  it  have  an  annual  one  3  ornerwiiept  wii 
agree  with  the  phenomena.  The  laws  ot  the  centrifugal  m;  ..e, 
or  that  force  by  which  a  body,  whirl’d  round  m  any  circle,  en¬ 
deavours  to  r-eedefe  from  the  center  of  its  motion,  have  peas 
rnonlfr ated  bv  M.  Huygens. 

Vo l.  vi r.  1 2, 
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Theie  are  the  principles  from  which  Sir  Jfaac  Newton  draws 
his  enndufton  ;  and  rho*  fome  perlgns,  that  will  not  be  at  the 
pains  to  examine  them,  may  deny  them  in  the  lump  5  yet  no 
body  has  yet  been  able  to  ihew  any  flaw  in  the  demonftrations 
that  relate  to  them. 


I’he  Diffeclion  of  an  O finch  5  by  Mr.  John  Ranby.  Phil. 

Tranf.  K°  38 6.  p.  223. 


R .  Ranby ,  having  feparated  the  mufcles  of  the  abdomen^ 

_  ,  _  which  in  this  fubjedl  were  only  two  oblique  pair,  ob¬ 
served  between  their  tendons,  which  were  very  ftrong,  and  the 
peritoneum,  which  was  exceeding  thin,  a  thick  layer  of  ferous 
fat,  whofe  office,  confide  ring  the  fmallnefs  of  vhe  epiploon  and 
the  few  adipofe  veflcles  of  the  meientery,  with  the  thmnels  of; 
rh t  peritonaeum,  might,  probably,  be  to  lupply  the  place  both  1 
of  epiploon  and  meientery  in  other  animals,  and  lubricate  the 
inte  ftines. 

In  this  fubjefl  there  were  two  diftind:  ventricles,  contrary  to ' 
the  nbiervarion  of  the  Royal  Academy  at  Raris  ;  the  Aril,  and; 
in  its  natural  fituation,  the  lower,  which  the  Members  of  the 
laid  .Academy,  call  the  craw,  and  luppofe  to  be  only  a  dilatation  1 
of  the  oefopbagus ,  was  confiderably  larger  than  the  lecond  and! 
upper  moft  muicularone;  befldes  that  it  had  ftrong  mufcular 
fibres,  both  circular  and  longitudinal:  The  duodenum  comes* 
imviicd  lately  out  of  the  lecond  ventricle. 

Both  ventricles  were  diftended  beyond  their  ufual  form  and1 
filled  up  with  fo  large  a  quantity,  of  food  of  different  kinds, 
as  Bones,  bones,  flicks,  grain  and  other  food,  that  it  was  almoft; 
impoffible  for  them  to  perform  their  office  of  digeftion,  which,, 
very  likely,  was  one  of  the  chief  caufes  of  the  animal’s  flek-t 
nds  and  death;  and  indeed,  the  contents  of  both  learned.  to 
have  undergone  but  very  little  or  no  alteration.  The  epiploon 
partly  covered  the  Aril  ventricle ;  but  was  no  ways  proportion¬ 
able  to  the  Aze  of  the  animal.  _  ^  . 

The  ipleen  was  faftened  by  a  membrane  to  the  right  Ade  of 
the  lecond  ventricle  ;  and  was  very  (mail,  conAdering  the  Aze  of 

the  animal.  ad  auofrffltf.adT  :  3fyjto> 

The  glands  of  the  meientery  were  hardly  viflble ;  but  the 

veins  and  arteries  were  very;  difcerffiblfe  i&dl  tiiodtiv 

THe  cotcum's  in  this  iubjecl  were  near  three  foot  in  length,, 
and  one  inch  eight  lines  in  diameter  ;  they  were  faftened  to  the 
bhyim  and  not  ’ to  the  cckn,  as  the  Gentlemen  of  the  Royal 
Aiademy  aflat. 

I  .  f  ■  r  ••  Tor 
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To  their  defection  of  the  kidneys  Mr.  Ranby  has  nothing 
to  add  only  that  the  two  ureters  lay  upon  their  iuriace,  as  they 
do  in  other  birds  5  and  by  their  different  branches,  coming 
from  all  the  parts  of  the  kidney,  of  which  the  Superior  was 
very  difcewible,  entered  the  kidney  about  its  middle,  and 

formed  there  a  very  large  pelvis. 

The  liver  was  in  the  fame  cavity  with  the  heart,  one  halt  or 
which  it  nearly  covered  $  it  had  no  gall-bladder,  and  out  one 
duffius  hilar  ius  inlerted  into  the  duodenum ,  about  two  incaes 
below  the  pylorus ,  which  ieemed  to  have  an  immediate  com- 
munication  with  the  vena  port#,  becaufe  by  blowing  into  it, 
this  latter  was  alfo  diftended.  The  heart  and  liver  were  fepa- 
rated  from  the  inteftines  by  a  membranous  diaphragm. 

Both  the  heart  and  liver  were  iulpended  by  one  common  me- 
diaftinup,  by  the  help  of  its  feveral  membranes,  and  8  urong 
mulcles  on  each  fide,  arifing  from  the  upper  par.  of  theirs, 
going  from  thence  over  the  lungs,  and  ending  m  a  very  ihpng 

tendinous  membrane,  which  is’inlerted  into  t  fpinaaorji. 

The  liquor,  contained  in  the  pericardium,  m 

^  Tthuninafund"n£rdiapbragm  and  us  mufcles  in  a 
deep  cavitv  8fo  med  by  the  five  true  ribs:  They  were  pretty 
about  the  middle!  and  exceeding  thin  and  (harp  towards 

®*In  vS'^the  external  eye,  it  fomewhat  refembled  the  hu- 
in  viev  g  j  V;lth  a  free  and  moyeabk 

man,  omy  mac  11  as  moft  terreitrjal  animals  have, 

T-iiin'r  'vhich  1 -on  fom'ci 

rS/raon!  chicly  t 

uniform  iubitance  5  dj*  r  n  m  huantitv,  coniider- 

f7sizrx*s&  s  a  «**. 

mg  the  largeneis  or  thu  )  ?  ottom  which  is  common 

asrasr®  £&j5£rt?,  asvsi 

Si““»  &  ””•*  *• 
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Fig.  i.  Plate XIII.  (after  removing  the  fiernum )  reprefents  the 
upper  part  of  the  thorax ,  with  the  heart  and  liver  and  neigh¬ 
bouring  parts,  in  their  natural  fituation 3  A  A  the  membranous 
diaphragm,  in  which  were  obferved  Several  didin£t  cavities  3 
aaa  the  ligament  that  fufpends  the  diaphragm  3  hh  the  ribs, 
B  the  heart  3  C  C  the  two  lobes  of  the  liver,  immediately 
above  the  heart  5  cc  the  brachial  artery  5  d  the  vein  5  0<?the 
vena  cava  3  / a  gland  on  the  brachial  artery  3  gg  part  of  the 
afpera  arteria 3  h  h  part  of  the  oefophagus  3  i  i  two  mufcles 
anting  from  the  fiernum ,  and  inferred  into  the  afpera  arteria . 

Fig.  2.  Reprefents  the  inferior  part  of  the  thorax  (the  heart 
and  liver  being  removed)  AAA  the  lower  part  of  the  dia¬ 
phragm,  immediately  covering  the  lungs  5  B  B,  %$c.  8  drong 
Befhy  mufcles,  arifing  from  the  ribs,  and  inferred  into  the  dia¬ 
phragm,  forming  a  cavity  for  the  heart  and  liver  3  c  the 

ribs  3  D  the  defending  trunk  of  the  aorta  ;  EE  the  left  lobe 
of  the  lungs,  freed  from  the  diaphragm  3  F  part  of  the  afpera 
arteria. 

Fig.  3.  Reprefents  part  of  the  globe  of  the  eye,  a  the  cornea  3 
hh  the  ligamentum  ciliare  3  c  cc  the  fore-part  of  the  fclerotica , 
compofed  of  1 5  bones. 

Fig.  4.  Reprefents  the  back  part  of  the  globe  3  a  a  a  the  back 
part  of  the  fclerotica 3  hhh ,  &c.  the  7  mufcles  3  ccc  the  8th 
and  9th,  whofe  tendon  d  d  goes  round  the  optic  nerve  f  and  is 
inferred  into  the  tunica  niBitans  3  e  e  the  memhrana  niBitans , 
Fig.  5.  Reprefents  the  kidneys  with  their  veffels  3  A  A  the 
kidneys  3  B  B  the  defcending  aorta 3  CC  the  cava  3  DD  the 
emulgent  arteries  3  E  E  the  emulgent  vein  with  its  ramifica¬ 
tions  3  E  F  the  ureters  3  G  the  union  of  the  fuperior  and  infe¬ 
rior  ureter . 

Dhe  mean  Motion  of  Mercury  and  his  Nodes,  determined  by 
a  tranfit  of  that  Planet  over  the  Sutrs  Disk ,  October  29. 
1723  3  by  Dr .  Halley.  Phil.  Tranf.  N°  38 6.  p.  228. 

TH  E  tranfit  of  the  planet  Mercury ,  over  the  fun’s  difk, 
being  one  of  , the  mod:  curious  and  uncommon  appear¬ 
ances  that  the  heavens  afford,  our  adronomers,  both  at  home 
and  abroad,  made  due  preparation  to  obferve,  with  the  utmod 
examined,  that  which  happened  on  the  29.  of  OBoher  1723, 
and  which  Dr.  Halley  had  predicted  in  the  year  1691  (vide 
Phil.  Iranf  N°  193)  would  in  part  be  vifible  in  England  3 
and  the  iky,  proving  more  than  ordinary  favourable  at  that 
time,  we  were  enabled  to  obferve  the  ingrefs  on  the  fun’s  limb; 
with  the  greated  accuracy,  '  Accord- 
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Accordingly,  the  fame  day,  viz.  Qffiober  29.  1723,  O.  S.- 
in  the  Royal  Obfervatory  at  Greenwich,  the  Dr.  firft  perceived 
with  his  24.  foot  telefcope,  the  planet  making  a  fro  all  notch  in 
the  fun’s  limb  at  2h  41"  23"  apparent  time 5  and  at  zh  42'  %$? 
he  was  entirely  entered,  making  an  interior  contact,  the  light  of 
the  fun’s  limb  juft  beginning  to  appear  behind  his  dark  body  9 
which,  notwithftanding  the  fiownefs  of  the  motion,  was,  in  a 
manner,  mftantaneous  :  Then  applying  the  micrometer  to  the 
laid  24  foot  tube,  he  opened  it  in  fuch  a  manner,  as  to  taice  m 
16'  15^,  equal  to  the  fun’s  femidiameter  at  that  time  3  and  cau- 
fing  the  northern  edge  of  the  lun  to  move  exadHy  along  one  or 
the  pointers,  he  waited  till  the  center  of  Mercury  came  to 
move  along  the  other,  as  he  found  it  to  do  at  3  1  i6if  appa¬ 
rent  time.  But  refra&ion  contrading  this  difference  01  decona¬ 
tion  about  ^  (the  fun  being  then  but  about  n°  high)  he  con¬ 
cluded,  that  the  centers  of  the  fun  and  Mercury,  were  truly  in 
the  fame  parallel  of  declination  at  5h  3'  apparent  time  nearly. 

At  Wanfted  in  Effex,  Mr.  Bradley  obferved  with  the  Huy- 
crenian  telefcope,  upwards  of  120  foot  long,  tne  total  lmmer- 

lon  or  interior  contad  of  the  limbs,  at  2  26  45  ecJu2U'  u™c> 
that  is  2h  ±zf  28"  apparent  time,  twelve  feconds  later  than 
Dr.  Halley  found  it  at  Greenwich  3  moft  of  this  difference  was 
owing  to  the  difference  of  meridians :  And  Mr.  Bradley ,  ap¬ 
plying  the  micrometer  to  that  vaft  radius,  meafured  the  diame¬ 
ter  of  the  planet  10"  45'".  At  2*  48'  57/  he  found  the  diffe¬ 
rence  of  decimation  between  the  foutbern  limbs  of  the  fan  and 
nlanet  bv  the  micrometer,  in  a  15  foot  telefcope,  to  ^  5  19  . 
therefore,  allowing  the  obferved  femidiameter  ot  the  planet 
and  the  refraftion,  the  faid  difference  was  neareft  X  5  5?  |  “J 
consequently.  Mercury  45/ mere  foutherly  than  the  lun  seen 
tpi*  ,r-<  rpfncd  of  declination.  —  _  „  * 

In  Fleet-ftreet  Mr.  George  Graham  obferved  the  firft  impref- 
fion  on  the  lun’s  limb  at  »»  4*' 9."  tune ;  and  at  a  4» 

meafuid  wA  a  micrometer,  in  a  i,  foot  telefcope,  they. fta^nce 
of  his  center  from  the  neareft  limb  ot  the  fun  2  y  h  , 
..ao;n  at  -h  2^  24;/  their  diftance  was  found  3  _ 5 7 f-  At  3  o4 
Jill  he  measured  the  difference  of  declination  from  the  nor* 
4,’  u  k  ,(  the  fun  1  a'  o",  which,  corre&en  by  refraftion, 

.vt:  .i*  "»» *»<-> 

"“V  Oijermtor,  ,1  Tm,  S.  '  “ 

appearance  of  Mercury  on  the  lun  s  limb,  at  -  ,  5°  >  ^ 
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rent  time,  and  the  interior  contaCl  at  ih  51'48'D  And  M.  d 
Zifle,  obferving  a-part,  concluded  the  lame  at  ih  51'  37^  •  bu 
fufpe&s  it  might  have  been  fome  few  feconds  later:  The  lal 
mentioned  Gentleman’s  obferved  latitudes  were,  as  follows. 


h. 

* 

it 

1/ 

At  2 

5* 

20  the  N.  Lat.of  Mercury  was 

’  3 

$6 

3 

0 

40 

3 
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10 

20 
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4^ 

«*> 
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16 

12 

3 

55 

At  Bononia  in  Italy ,  S.  Manfrcdi  obferved  Mercury  in¬ 
denting  the  fun’s  limb  at  ;h  26'  22 -r/,  and  that  he  was  gotten 
entirely  within  it,  at  3h  27'  tff.  And  thefe  are  the  obierva- 
tions  (tnoft  to  be  depended  upon)  Dr.  Halley  received  from 
abroad. 

In  order  to  deduce  from  this  phenomenon,  fo  accurately  ob~ 
lerved,  what  may  contribute  to  the  perfecting  of  the  theory  oft 
Mercury9 s  motion,  which  (as  appears  by  .the  "near  agreement  off 
the  Dr’s  numbers  with  this  and  feveral  other  obletvanons  of  him) 
feems  to  need  but  very  little  correction.  The  Dr.  carefully  com¬ 
puted  from  his  tables  the  motion  of  the  planet  in  five  hours 
and  found  his  apparent  motion  on  the  fun  to  be  m  longitude  2p' 
211 1  retrograde  5  and  that  his  latitude  increaftd  norrherly  4' 
17^  and  { in  the  fame  time  :  Whence  the  horary  morion  in  lon¬ 
gitude  5'  52^  and  in  latitude  51  if  and  •§-  f  and  thence  the  angle 
of  the  viiible  way,  with  the  ecliptic  8°  15?';  and  the  horary  ! 
motion  in  that  way  5'  5 6!f.  Again,  the  angle  of  the  ecliptic  1 
with  the  meridian  being  in  this  pL  ee  73°  24',  the  vifibje  way 
of  Mercury  made  an  angle  of  65°  5'  with  the  meridian,  paffing 
thro’ the  center  of  the  fun,  whence  the  horary  change  of  deeli-  : 
nation  becomes  2'  3 olf  exaCfly. 

Thele  data  the  Dr.  choofes  rather  to  take  from  fhe  theory 
than  from  immediate  oblervation  5  becaufe  there  is  always  ,an 
unavoidable,  tho’  fmall  uncertainty,  in  what  we  obferve-  yet 
greater  than  there  can  be  in  the  computation  fordo  Irnall  a  fpace 
of  time  5  efpecially  now  the  theory  is,  as  has  been  laid,  lb  very 
near  the  truth. 

This  premifed,  let  us  now  enquire  into  the  true  time  of  the 
central  mgrefs,  and  the  latitude  of  the  planet  at  that  time. 
And  find  by  Dr.  Halley's  own  account,  Mercury  was  gotten  into 
the  parallel  of  the  fun’s  centre  21'  and  f  after  the  central  ingrefs, 
in  which  time  he  afeended  to  the  northward  54^  3  and  fo  mucl'^ 

therefore, 
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therefore,  was  he  more  foutherly  than  the  fun’s  center  at  his  in- 
grds.  Mr.  Bradley,  7'  and  |  after  the  fajd  ingrefs,  in  which 
the  planet  alcended  19^,  found  his  declination  45^  fouth  $  and, 
therefore  at  the  ingrefs,  his  declination  was  1'  4^  fouth.  And 
by  Mr.  Graham" s°obfervation,  Mercury  was  more  northerly 
than  the  funs  center  1'  11",  5^20^  after  the  central  ingreis ; 
but  in  that  time,  Mercury  afcended  2'  13"  3  wherefore,  accord¬ 
ing  to  him,  at  the  ingreis  tne  planet  had  1  2^  S.  decimation* 
We  fhall  not,  therefore,  miftake  above  a  femidiameter  of  Mer¬ 
cury,  if  we  affume  his  declination  at  that  time  to  have  been 

precifely  one  minute.  _  . 

Now  the  lun’s  femidiameter  being  then  1 6f  15^5  H ^he  line 
of  30  32’  in  the  arch  of  the  fan’s  limb}  and«conlecpient!y,  the 
point  of  this  ingreis  was  130  4"  more  northerly  than  the  eclip¬ 
tic  :  Whence  the  latitude  of  Mercury  was  then  2  40^  N.  and 
difference  of  longitude  15'  by  how  much  he,  at  that  time, 

followed  the  fun’s  center.  r  om 

If  therefore,  to  the  arch  of  130  4)  we  add  the  double  ot  6 
1  g\  or  of  the  angle,  which  the  vifible  way  made  with  the 
ecliptic,  we  fhall  have  29°  42'  for  the  point  on  the  fun’s  weftern 
limb,  at  which  the  planet  made  his  exit,  like  wile  to  the  N.  ot 
the  ecliptic  s  Hence  the  chord,  deferibed  in  the  whole  tranfit, 
was  of  -127°  14',  and  the  chord  itfclf  30'  ^  ;  and  the  neareft 
dills  nee  to  the  fun’s  center  5'  5tf*.  Now, the  horary  motion  in 
this  chord  being  5'  the  whole  duration  of  this  mercurial 
eel i pie  becomes  sh  6'  in  relpeft  to  the  center  01  the  planet ;  and 
therefore,  the  neareft  approach  of  their  centers  ^as  at  5h.  14 
mil  at  Greenwich  ;  and  the  exit  at  7h.  47  and  T,  both  vifible 
in  our  American  plantations,  had  there  been  any  curious  peilons 

th^’lSlfo^by  febforted  diameter 

S,ng VlU  5  and  by  the  given  neareft  diftance  totheiun* 

l  A  it -is  crasclude.d,  that  he  was  ^  d  % 

lnm>iritd»  it  <h.  having  then  6  N.l-at.  preuiuy  .  . 

can'  u  be  doubted, 'bat  that  aii  this  would  have  been  found  ex- 
ceed'in!;  near  the  Lfi,  had  not  thetoo  early  fertmg  of  the  lun 

^te^ST^lmarktbt* ^  of  the  motion.of  Mr- 

-a' w,-,  in  winch  tune,  he 

about  the  iun  5  dm  ;t«m  1  The  firft  at  ‘Paris  when 

eeed.-d  by  two  otoers  at  that  1.  tbc  fid)  that 

mprnirn  on  the  28.  of  OdoUr  ■ 
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ever  obferved  this  appearance  of  Mercury ,  within  the  fonWillt,., 
and  found  him  to  pals  off  at  ioh.  28'  mane  :  The  fecond  was 
October  28,  1677,  when  Die.  Halley  himlelf  had  the  goodfor- 
tune  to  obierve  both  the  ingrefs  and  egrefs  of  the  planet  in  the 
if  land  of  St.  Helena  3  the  mean  time,  when  he  was  neareft  the 
fun’s  center,  being  there  3'  50^  paft  noon  5  and  the  vifible  du¬ 
ration  of  the  tranfit  of  the  center  of  the  planet  5b.  14'  20^ 
which  was  fome  Imall  matter  contracted  by  parallax,  and  mod: 
likely  might  have  been  5b.  15'  without  it.  Now  in  5b.  15' 
Mercury  deicribed  the  chord  of  146°  ^2/  in  the  fun’s  limb,  be^ 
ing  3  T  3  nnd  confequently,  the  neareft  diftance  to  the  center 
was  4  38^,  o-r  the  line  of  16°  34',  the  fun’s  femidlameter  be¬ 
ing  radius^  that  is,  1'  iSlf  Ids  than  it  was  fouud  in  1723. 
Hence  alio  it  foilows,  that  the  true  conjunction  in  longitude  was 
7'  of  time  later  than  the  neareft  approach  of  the  centers,  viz. 
at  10'  5 -off  at  St.  Helena  or  at  35"  paft  noon  at  Greenwich  3  and 
that  the  N.  Lat.  of  the  planet  at  that  time  was  4'  41  tf. 

Supposing,  therefore,  the  neareft  diftance  of  the  centers  in  the 
tranfit  of  1  <>3 1  to  have  been  3'  20^  that  is,  i'  left  than  in- 
1577,  we  (hall  find,  that  Mercury  then  deicribed  a  chord  of 
*56°  2©',  traversing  the  difk  of  the  fun  in  5b.  21'  30^  3  fa 
that  fuppofiug  his  exit  at  ioh.  28'  at  ‘Paris ,  that  is,  ioh. 

1 8'  4o/;  at  Greenwich ,  he  entered  on  the  fun  at  4b.  57'  1  in 
the  mornings  and  was  neareft  his  center  at  7b.  3 8#  apparent 
time  ;  but  in  the  lame  longitude  with  him  at  7'h.  43',  or  O£fo~ 
her  27,  19b.  43 '  apparent  time,  having  then  3'  22"  N.  tat.. 

Dr.  Halley  in  Phil .  Iranjl  N°  193 ,  for  the  month  of  March 
1590*91  $  that  is,  upwards  of  30  years  before,  predided,  by 
help  of  the  two  former,  this  Lift  tranfit,  with  a  furprifing  ex¬ 
amine  Is,  even  beyond  his  expedition,  making  the  time  of  the 
-middle  or  neareft  approach  of  the  centers  of  the  fun  and  Mer¬ 
cury  y  QEiober  29,  1723,  5b.  19'  apparent  time,  which  was 
found  by  obi  er  Vat  ion  at  ^h,.  14'  and  f,  only  4'  and  -f-  iooner  3 
and  in  latitude,  Mercury  was  but  5"  more  foutherly  than  the 
Dr.  had  then  computed  it  3  the  error  in  longitude  being  little 
more  than  two  diameters  of  this  exceeding  final]  planet,  and  in 
latitude  but  a  fingle  ferr.idiameter  thereof.  »So  that,  for  the  fu¬ 
ture,  aftronotners  may  depend  upon  Dr.  Halley' s  table  of  theie 
tranfits  in  Phil,  pranf  M°  193.  to  a  few  minutes  of  time,  and 
not  wait  with  the  uncertainty  of  hours,  nay  days,  as  has  lately 
been ‘done. 

Bur,  m  order  to  obtain  a  yet  farther  degree  of  exadnds  by 
help  of  this  obkrvation,  it  may  be  moil  expedient  to-  compare 

with 
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with  it  the  ingrefs  the  Dr.  obferved  at  St.  Helena  j  becaufe  in 
that,  as  well  as  in  this,  the  latitudes  of  the  planet  being  very 
imalf,  a  little  error  in  them  will  not  io  much  affect  the  longi¬ 
tudes.  Suppofing,  therefore,  that  Anno  1677,  October  2-7* 
^ih.  2 6'  15"  at  St.  Helena ,  or  2ih.  50'  1-5"  apparent  time  at 
Greem&kfa ,  the  center  of  Mercury  entered  on  the  fun ;  and 
that  at  that  time,  he  was  8°  and  \  on  the  fun’s  limb*  to  the 
north  of  the  ecliptic  ( according  to  what  is  above  concluded) 
it  follows,  that  he  had  then  2'  20"  N.  Lat.  and  1 6'  5"  greater 
longitude  than  the  fun’s  center*  as  in  the  preienf  tranflt,  05io- 
ber  29,  2I1.  41'  50"  -apparent  time  at  Greenwich^  he  had  ^ 

N.  Lat.  and  15'  50^  more  longitude* 

Now,  the  apparent  geocentric  differences  of  longitude  are  to 
the  real  heliocentric  differences,  as  the  planet  s  true  di fiance 
from  the  fun,  to  his  diflance  from  the  earth  5  that  is,  in  both 
cafes,  as  313  to  676 :  Wherefore,  in  1677,  Mercury  wanted 
54'  45"  of  the  conjunction  with  the  fun  3  and  in  1723  but  34 
13",  at  the  times  of  bis  apparent  ingrefs  on  the  difk.  And 
equating  the  times,  the  Dr.  finds,  that  the  fun  Anno  1677  O£lo~ 
■far- 27,  2  ih.  34  20"  equated  time  was  in  150  3 6'  55"  of  Scor¬ 
pio  j  and  coniequently,  Mercury's  heliocentric  place  in  1 5  % 

io'#  of  'Taurus:  And  Anno  1723,  October  29,  2I1.  25  30 

equat.  time,  the  fun  was  in  1 6°  39  43  ,  Scorpio  5  and 

.1  C  ^  Tl  A ✓v*.  1  n  1  A  0  c'  20"  of  /  aunts. 
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fhortly  to  be  publifhed  ;  and  differs  but  one  hour’s  motion 
therefrom  in  3000  years. 

The  abovementioned  proportion  of  the  diftances,  viz.  313  to 
7 6"  is  alio  between  the  latitudes,  ieen  from  the  earth  and  the 
inclinations  or  heliocentric  latitudes  of  the  planet :  So  that  A 
20"  at  the  ingrels  of  1577  gives  5'  2"' 5  and  3'  40"  in  1723  be^ 
comes  7  55"  for  the  latitudes  at  the  fun.  And  the  inclination 
of  the  orbit  of  Mercury  to  the  plane  of  the  ecliptic  (deter¬ 
mined  by  accurate  obfervations  near  his  northern  limit)  being  6° 
59'  20",  we  compute  the  diftance  of  the  planet  from  his  node, 
in  the  former  4 r  7",  and  in  the  latter  i°  4'  37";  which  de¬ 
duced  from  his  heliocentric  places  reipedively,  leave  the  place 
of  the  amending  node  in  1677  *4°  21'  3"  of  Taurus^  and  ip 
1723  150  o'  53"  of  'Taurus:  So  that  in  46  years  the  node  ii 
found  39'  50*  forwarder  in  the  ecliptic;  which  is  but  T  30" 
more  than  the  preceftion  of  the  equinox  in  the  lame  time;  we 
may,  therefore,  fafely  affume  the  plane  of  Mercury's  orbit  to 
be  immoveable  in  the  iphere  of  fixed  liars,  and  its  afcending 
node  to  be  1 50  41' from  the  firft  liar  of  Aries :  Nor  can  fo 
very  now  a ‘motion  (  fuppoling  any  fuch  )  be  fully  defined;  but 
by  the  utmoft  care  and  diligence  of  future  allronomers,  after  the 
ebfervation  of  many  ages. 

As  to  the  reft  of  the^theory  of  this  planet’s  motion,  Dr.  Bah 
Iry  makes  his  mean  diftance  from  the  lun,  38710  luch  parts,  as 
the  mean  diftance  of  the  lun  and  earth  is  looooo  *  and  his 
greateft  equation  230  42'  37".  The  epocha  of  his  mean  mo¬ 
tion  in  the  beginning  of  the  year  1723,  Q.  S.  from  the  equT 
noflial  point,  he  makes  190  9'  3 1"  of  Sagittarius  ;  and  that  of 
hl aphelion  to  the  fame  time  130  3'  34"  of  Sagittarius ;  the 
aphelion  moving,  according  tb  the  order  of  the  figns,  7  mi¬ 
nutes  in  8  years.  And  thefe  numbers,  the  Dr.  prefumes,  may 
re  prelent  toe  motion  of  Mercury ,  with  an  exaClnefs  equal  to 
that  of  any  of  the  other  planets  ;  perhaps,  as  near  as  the  luii’s 

place  by  any  tables,  or  thofe  of  the  fixed  ftars  by  any  catalogue 
yet  extant.  &  .] 

It  were  to  be  wiflied,  that  fbme  good  obfervation,  like  this 
had  been  made  of  the  like  tranfitof  MerCury  at  h-fe  other  node 
in  April ;  where  he  was  keen  it  is  true,  April  22,  1661  but 
io  imperfecHy,  that  neither  tngrefs  or  egreis  was  any  where  oh.; 
Served;  and  tho  it  be  certain,  that  he  traverled  the  fun  on 
April  2d,  id74;  and  again  April  24,  1707;  yet  we  were  fo 
curort  unate,  that  the  conjundion  in  both  happened  lb  near  mid- 


Royal  Society*  47^ 

slight',  that  he  efcaped  unobferved  by  all  the  aftronomers  in  Eu¬ 
rope,  excepting  only  M.  Roemer  at  Copenhagen ,  whole  obi’err 
vation  is,  as  follows.  ‘  This  day,  viz .  May  6r  1737  at  4I1. 
e  1 9'  in  the  morning,  Mercury  was  obferved  juft  going  off  the 
*  fun’s  limb  3  being  £  of  the  fun’s  diameter  above  the  lowed: 
8  limb,  and  to  the  left  in  an  inverting  telefcope  3  by  reafon  of 
8  the  too  Ihort  mora  we  could  not  determine  thefe  things  with 
8  greater  accuracy.’  It  was  great  pity,  that  he  did  not  at  lead: 
eftimafe,  how  many  diameters  of  his  body  he  was  diftant  from 
the  fun’s  limb,  or  what  part  of  the  diameter,  if  fo.  near.  But 
Dr.  Halley ,  having  examined  this  obfervation,  finds,  that  the 
fun  at  that  time,  was  but  juft  rilen,  or  rather  riling,  and  loon 
after  entered  into  a  cloud  3  fo  that  the  fun’s  limb  could  not  be 
diftin£ily  feen,  it  always  undulating  and  fparkliog  much,  when 
to  near  the  horizon  ;  in  which  circumftance,  a  juft  obfervation 
could  hardly  be  made. 

Let  us  now  fee,  how  the  Dr’s  numbers,  corre51ed  as  above,  will 
reprefent  this  obfervation.  Anno  1707.  April  24.  i<fh.  19'at 
Copenhagen  is  ish.  28'  at  GreenvTjch  3  but  15b.  24.  20"  equa¬ 
ted  time.  To  this  time  the  Dr.  finds  the  fun’s  true  place  14° 
50'  1",  of  tfauruSy  and  his  diftance  from  the  earth  101005. 
The  correfl  epocha  of  Mercury's  mean  motion  for  the  year  1707 
is  3s  1 30  18"  45'',  to  which  adding  for  the  reft  of  the  time  3s 
1 9°  9V  28'",  we  /hall  have  his  mean  motion  at  the  time  of  the 
obfervation  20  28'  13"  of  Scorpio  3  and  taking  his  aphelion  in 
f2°  49'  49"  of  Sagittarius  therefrom,  we  have  his  mean  ana- 
moly  10s  190  38'  24",  and  thereby  the  equation  to  be  added 
120  -9'  41"  5  and  thence  the  place  of  Mercury  in  his  orbit  150 
Y  54"  of  Scorpio  :  But  the  correa  place  of  the  defcending  node 
is  140  46' 2  5"  of  Scorpio  ;  and  therefore,  Mercury  being  21' 29- 
pa  ft  the  node,  had  1  §6  "  S.  Lat,  at  the  fun;  and  his  place  rer 
duced  to  the  ecliptic  was  1 50  7'  45"  of  Scorpio,  that  is,  17'  44" 
paft  the  conjunaion  of  the  fun,  which  diminilhed  in  the  pto: 
portion  of  556-7  to  4533,  or  of  the  diftance  of  the  planet  from 
the  earth  to  his  diftance  from  the  fun,  becomes  1427  ;  and  by 
fo  much  was  he  paft  the  conjunaion,  as  viewed  from  the  earth. 
Again,  by  the  lame  proportion,  his  geocentric  latitude  at  that 
time  was  2'  7"  S.  and  therefore,  his  apparent  diftance  from  the 
iun’s  center/ was  14'  37",  that  is,  but  1'  18"  from  his  weftern 
limb  :  So  that  he  might  well  be  laid,  jatnjam  exiturus . 

But  that  Mercury  Ihould  at  that  time  be  fo  far  northerly,  as 
M.  Roemer's  words  import,  was  abfoluteiy  lmpoftible;  and 
Dr.  Halley  is  apt  to  think,  that  fo  acute  an  aftronomer,  as 
-  J  1  O  0  o  2  M.  Roemer 
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M.  Roemer  was,  could  not  himfelf  be  the  obfcrver ;  but  forwp- 
perfon  lefs  acquainted  with  thefe  matters  •  which  the  words 
fpeffiabatur  M>r  curias,  inftead  of  Mer  curium  vidi,  feem  to 
import.  If  he  then  had  had  N.  Lat.  he  mull  needs  have  been 
feen  in  the  fun  in  April  17 20,  which  we  are  affured  he  was 
not. 

Laftly,  the  Dr.  advertifes,  that  on  the  lafl  day  of  Oclober 
1716,  .Mercury  will  again  traverfe  the  northern  part  of  the 
fun’s  dilb,  both  ingrels  and  egrefs  being  vifible  to  all  Eurcpe . 


A  Continuation  of  the  Account  of  the  Figure  of  the  Earth  5 
by  2)r.  Ddaguliers.  Phil.  Tranf.  bP  387.  p.  259. 

HQWtoe  figure  of  the  earth  is  deduced  from  the  laws  of 
gravity  and  centrifugal  force,  is  very  well  fhewn  by 
Dr.  John  Keill  in  a  book  he  publifhed  in  1698,  again!!  Dr. 
2?  ur  net's  theory  of  the  earth  :  It  is  true,  he  has  made  a  mi  (lake 
in  that  book,  as  to  the  meafure  of  the  degrees  cf  an  eilipfis  3 
but  all  relating  to  the  oblate  fpheroidical  figure  of  the  earth  is 
right  5  and  the  fmall  difference.  of  taking  1 5  Far  is  feet  for  the 
fpace  a  body  falls  thro’  ir>  a  fecond,  inftead  of  i  s  feet  1  inch 
and  2  lines;  and  a  number  of  feet,  a  little  lefs  than  true,  fbrf 
the  diameter  of  the  earth  (  which  was  not  fo  well  knoivh 
that  rime  )  will  noways  invalidate  his  demonftratien :  His  words 
are,  as  follows 

4  To  prove  the  earth  higher  at  the  equator  than  at  the  poles, 

5  I  will  fbft  fuppole,  that  a?  the  beginning  of  the  world  the 
*  earth  was  fluid  and  fpherjeal 3  but  afterwards  God  Almighty; 

4  having  given  it  a  motion  round  its  own  axis,  a!'  bodies  upon 
4  the  earth  would  delcribe  either  the  equator,  or  circles  parallel 
*  to  the  equator  3  and  confequently,  they  would  all  endeavour 
f  to  recede  from  the  center  of  their  motion. 

c  It  is  here  to  be  oblerved,  that  if  a  body  doth  freely  revolve 
4  in  a  circle  aboqt  a  center,  as  the  planets  do  about  the  fun,  that 
4  its  centripetal  force  (or  that  force  by  which  it  is  drawn  toward? 

4  the  center')  is  always  equal  to  the  force,  by  yyhich  it  erldedf 
e  vours  to  recede  from  the  center :  For,  the  force  which  detains 
4  a  body  in  its  orbit  mull  be  equal  to  the  force  by  which  it  eti- 
4  deavours  to  recede  from  Us  orbit  and  fly  off  in  the  tangent. 
G  This  may  he  made  clear  by  a  body  turned  round  a  center3  fiy 
4  the  Tel  p  of  a  thread  ,  which  retains  the  body  in  its  orbit 3  the 
c  thread  being  fketched  by  the  motion  of  the  body,  will  endea- 
r  . .  ■  1  \T  ' .  ■" *  'f*:vdur 
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8  vour  to  contrail  itfelf  equally  towards  both  ends,  by  which  it 
«  will  pall  the  center  as  much  towards  the  body,  as  it  does  the 

4  body  towards  the  center. 

‘  Now  this  centrifugal  force  is  always  proportional  to  the  pe- 

5  riphery,  which  each  body  defcribes  in  its  diurnal  motion  by 
«  Huygens's  fir  if  ‘fheor.-de  vi  centrifuge :  So  that  under  the 
4  equator,  which  is  the  greateft  circle,  the  centrifugal  force 
4  would  be  greateft,  and  fill  become  lefs,  as  we  approach'  die 
4  pole,  where  it  quite  vanifhes  5  there  being  no  diurnal  rotation 
4  there.  And  without  doubt,  all  bodies  having  this  centrifugal 
4  force,  by  which  they  endeavour  to  recede  from  the  center  of 
4  their’ motion,  would"  fly  off  from  the  earth,  if  they  were  not 

*  kept  in  their  orbit  by  their  gravity,  or  that  force  by  -which 
4  they  are  preffed  towards  the  center  of  the  earth,  which  is 
4  much  ftronger  upon  our  earth  than  the  centrifugal  force  •  and 
4  becauie  the  gravity  upon  the  furface  of  the  earth  is  always  the 
4  fame-  but  the  centrifugal  force  alters  and  becomes  Ids,  the 
4  nearer  we  come  to  the  poles  ;  it  is  plain,  that  the  gravity  under 
«  the  equator,  having  a  greater  force  to  oppofe  it,  than  that 
4  which  is  near  the  poles,  will  not  aft  fo  ftrongly  in  the  one 
4  place,  as  in  the  other;  and  confequently,  bodies  will  not  be 
«  f0  heavy  under  the  equator,  as  at  the  poles.  If  the  circle 
4  jEPQJP  (Fig.  6.  Plate  XIII.)  reprefent  the  earth,  JvQthe 
4  equator,  and  YP  the  poles  ;  if  C  be  a  body  in  the  equator  ; 

4  it  is  evident,  that  it  will  be  pulled  by  two  contrary  forces; 

4  gamely,  that  of  its  gravity,  which  pulls  it  towards  the  cen- 

*  ter,  and  that  of  its  centrifugal  force,  which  pulls  it  from  if. 
4  JJpw/  if  both  thefe  forces  were  equal,  it  is  evident,  it  would 

*  go  neither  of  thefe  ways :  But  if  one  were  ftronger  than  the 
‘ftfier  it  would  move  where  the  ftongeft  force  pulls  it  ;  but 
4  only  ’with  a  velocity,  which  is  proportional  to  the  difference 
4  of  thefe  two  forces;  and  therefore  it  would  not  ddeend  fo 
4  fad:  as  if  there  were  no  centrifugal  force,  pulling  againft  it; 
4  that  is  a  body  in  the  equator  preffes  lels  towards  the  center 
4  than  at  the  pole  ;  where  there  is  no  centrifugal  force  to  leffen 
4  its  gravity :  Bodies,  therefore,  of  the  fame  denfity,  are  not  fo 

4  heavy* in  one  place  as  in  the  other.  , 

Now  in  a  Ipherical  fluid,  all  whofe  parts  gravitate  towards 
Ukcenter,  I  think  It  is  evident  from  the  principles  of  hydro: 
fftatics  and  fluidity,  that  all  thofe  bodies  which  are  equally 
1  diftant  from  the  center,  muft  be  equally  preffed  with  the 
4  weight  of  the  incumbent  fluid;  and  if  one  part  come  to  be 

*  more  preffed  than  another ;  that  which  is  molt  preffed  will 

r  *  thru  it 
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*  thruil  out  of  its  place  that  which  is  leaft,  till  all  the  parts 
6  come  to  an  ^equilibrium  one  with  another  $  and  this  is  known 

*  by  a  common  and  eafy  experiment :  If  you  take  a  recurved 
4  tube,  (reprefented  Fig.  7.)  and  fill  it  with  water  or  any 
4  other  fluid,  it  will  rife  equally  in  both  legs  of  the  tube  *  fo 
4  that  the  furfaces  C  E  and  F  I  are  equally  prefled  by  the  in-- 
4  cumbent  columns  B  GE  D  and  G  Fi  H  *  but  if  one  of  the 
4  legs  of  this  tube  (hould  be  filled  with  oil,  or  fame  ofherr 
‘  lighter  fluid,  and  the  other  with  water*  the  lighter  fluid; 
4  will  rife  higher  than  the  other  :  For,  otherwile  thefe  fur- 
4  faces,  which  are  equally  diftant  from  the  center,  would  not 
4  be  equally  prefled. 

«  Juft  fo,  if  PiEMPS  ( Fig.  8.)  reprefent  a  fluid  fphere, 

4  which  we  may  imagine  compofed  of  a  great  many  comma- 
4  nicating  canals  or  tubes,  the  fluid  of  every  one  of  which 
4  prefles  upon  the  center  :  Now,  if  the  fluid,  in  every  one 
4  of  tbefe  tubes,  was  of  equal  weight  or  gravity,  it  is  plain, 

*  that  by  that  means  they  would  likewife  be  of  an  equal 
i  height  from  the  center :  For,  by  that  means  only,  would  the 
4  center  be  equally  prefled  by  the  weight  of  all  the^  tubes 


A 


1 


but  if  the  fluid  in  the  canal  J20  M  were  lighter  than  the 
fluid  in  the  canal  P  O  S,  it  is  plain,  that  in  this  cafe,  the 
fluid  POS  prefling  more  upon  the  center,  than  the  fluid  in 
the  canal  JEOM,  the  furface  of  the  fluid  JE  O  M  will  rife 
to  a  greater  height  or  diftance  from  the  center  :  So  that  by 
its  greater  height,  which  eornpenfates  its  lefter  gravitation, 
it  will  prefs  equally  upon  the  center  with  the  fluid  in  the 
canal  P  OS. 

*  After  the  fame  manner,  if  the  fluid  in  the  canal  GOH 
(gig.  9*)  were  heavier  than  the  fluid  in  the  canal  JEO  M* 
but  lighter  than  that  in  POS,  then  would  the  canal  GOH 
be  (horter  than  M  OM,  but  longer  than  P  O  S,  and  the  fi¬ 
gure,  compos’d  of  all  tbefe  tubes,  would  be  in  the  form  of  a 
fpheroid,  generated  by  the  cireumrotation  of  a  femi-ellipfis 
round  its  axis :  But  as  has  been  already  (hewn,  if  jEO  M 
reprefent  the  femidiaroeter  of  the  equator,  all  bodies  in  it 
are  lighter  than  in  P  O  S,  the  axis  ot  the  equator,  taking 
the  diameter  and  axis  here,  not  as  pure  mathematical  lines, 


but  as  fmall  canals  or  tubes*  and  juft  fo  thofe  bodies  which 
are  in  the  tube  GOH,  I  have  prOv’d  to  be  lighter  than 
thofe  m  POS,  but  heavier  than  the  bodies  in  iEOM*  the 
centriiWal  force  in  G  H  being  lefs  than  that  in  JE M,  and 
^  4  there 
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‘there  is  no  centrifugal  force  in  the  poles  PS.  It  is 
4  plain,  therefore,  that  the  tube  MO  M  will  be  longer  than 
‘  GO  H,  and  GOH  longer  than  PC  S,  that  is,  the  diame- 
4  ter  of  the  equator  will  be  longer  than  the  axis  of  the  earth; 

‘  and  confequently,  the  figure  of  the  earth  will  be  in  the  form 
•  of  a  broad  Ipheroid,  generated  by  the  rotation  of  a  fenn  - 
4  ellipfis  round  its  lefferaxis.  This,  I  hope,  will  be  diffident 
‘  to  convince  the  Theorifl  of  the  falfenels  of  his  own  affer-* 
‘tion;  iince  it  is  plain  demondration,  that  an  earth,  form’d 
4  from  a  chaos,  mud  have  a  very  different  figure  from  what' 
4  he  fuppofes  it  had. 

4  But  I  will  now  proceed  farther,  and  enquire  how  much 
4  the  gravity  is diminifh’d  at  the  equator,  or  any  other  paraP 
4  lei  by  the  centrifugal  force,  which  all  bodies  acquire  by 
4  being  turn’d  round  the  earth’s  axis,  that  from  thence  we 
4  may  endeavour  ro  determine,  what  proportion  the  diameter 
4  of  the  earth’s  equator  hath  to  its  axis,  to  calculate  which, 

4  I  will  firft  fuppofe,  that  the  mean  femi-diamefer  of  the 
4  earth  is  i^ii  5,800  ‘Paris  feet,  according  to  the  late  ob- 
4  lervations  of  the  French  Mathematicians  5  and  /ince  the 
4  earth  turns  round  its  axis  in  the  fpace  of  23  hours  56' ;  for, 

4  in  that  time  the  lame  meridian  returns  to  the  fame  immove-v 
4  able  point  of  the  heavens  again  (  but  the  fun,  in  the  mean 
4  time,  feeming  to  be  mov’d  a  degree,  according  to  the  order 
4  of  the  figns,  is  the  caufe,  why  there  are  four  minutes  more 
‘requir’d,  before  the  meridian  can  overtake  him)  thence  if 
4  follows,  that  a  body  under  the  equator  moves  thro’  142  6,88 
4  feet,  in  the  fpace  of  one  fe.cond  of  time. 

4  Now,  according  to  the  theorem  given  us  by  Sir  I  fade 
4  Newton  in  his  Philof.  Natural.  Mat  hem.  Sc  hoi.  Prop. 

4  lib.  1.  the  centrifugal  force  of  any  body,  has  the  fame  pro- 
*>  portion  to  the  force  of  gravity,  that  the  fquare  of  the  arch, 

‘  which  a  body  deferibes  in  a  given  time,  divided  by  its  dia- 
4  meter,  has  to  the  fpace,  thro’ which  a  heavy  body  moves, 

4  in  falling  from  a  place  in  which  it  was  at  red  in  the  fame 
4  time  5  and  fuppofing  a  heavy  body  falls  s  5  foot  in  a  fecond 
4  of  time,  by  calculation,  it  will  thence  follow',  that  the  force 
4  of  gravity  has  the  fame  proportion  to  the  centrifugal  force. 
4  at  The  equator,  that  289  has  to  unity  5  and  therefore,  by  this 
4  centrifugal  force,  which  arifes  from  the  diurnal  rotation  of 
he  earth  round  its  axis,  any  body,  placed  in  the  equator, 

^  b  n  •  V  y  '  \  \  ?  1  3  .  1  *■ 


lofes  *#9  part  of  its  gravity,  which  it  would  have,  w  ere  the 
4  earth  at  reft 5  or  which  is  the  lame  thing,  a  heavy  bod  3, 

4  placed 

4c 
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4  placed  at  either  of  the  poles  (where  there  is  no  diurnal) 
‘rotation,  and  confequendy,  no  centrifugal  force)  which 
4  weighs  289  pounds,  if  it  were  brought  to  the  equator,  would 
4  weigh  only  288  pounds. 

*  4  Having  thus  determined  the  proportion  of  the  centrifugal 
4  force  at  the  equator,  to  the  force  of  gravity,  it  will  be  eafy* 
4  from  thence  to  /hew  their  proportions  in  any  parallel  5  for, 

4  it  is  compounded  of  the  proportion  of  1  to  289,  and  of  the; 
4  co* fine  of  Lar.  to  the  radius  5  for,  if  two  bodies  defcribe? 
4  different  peripheries  in  the  lame  time,  their  centrifugal; 
4  forces  are  proportional  to  their  peripheries,  or  to  the  ferni- 
4  diameters  of  thefe  peripheries,  as  is  determined  by  M. 

4  Huygens  in  his  I’beor'emata  de  vi  centrifuga  ££  motu  cir - 

*  culari  ;  but  the  periphery,  which  a  body  in  the  equator 
4  defcribes,  has  its  lemi-diameter  equal  to  the  radius  or  fetni- 
4  diameter  of  the  earth,  and  in  any  other  place,  the  parallels; 
4  in  which  bodies  move,  have  the  co-fines  of  their  latitude. 

4  tor  the  lemi-diameter  5  and  therefore  it  will  follow,  that 
4  the  force  of  gravity  is  to  the  centrifugal  force  in  a  pro- 
4  portion,  compounded  of  the  radius  to  the  co-fine  of  the; 
4  radius  to  the  co-fine  of  the  latitude,  and  df  289  to  1  ♦  and 
4  therefore,  at  the  Lat.  of  510  46'  (for  inftance)  it  will  be  as; 
4  466  to  1. 

4  But  we  mull  obferve,  that  it  does  not  from  thence  follow', 

4  that  a  body  in  that  Ear.  lofes46  6  part  of  its  abfolute  gravity, 

4  which  it  would  have,  were  the  earth  at  reft.  For,  that 
4  could  not  be,  unlefs  the  centrifugal  force  a6ted  directly  con- 
4  trary  to  the  force  of  gravity,  which  it  doth  no  where,  but 
4  at  the  equator ;  for,  let  the  circle  QJP  E  (  Fig.  10.)  reprefent1 
4  the  earth,  QJE  the  diameter  of  the  equator,  O  its  center; 

4  and  let  B  reprelent  a  body,  w'hich  we  fuppofe  to  hang  by, 
4  the  thread  A  B,  and  to  be  placed  any  where  between  the 
4  pole  P  and  the  equator  Qj  and  let  BI)  be  drawn  perpendi- 
4  cular  to  the  axis.  It  it  plain,  that  if  the  earth  had  had  no 
4  diurnal  rotation,  the  body  B  would  draw  the  thread  A  B 
4  into  the  pofition  of  A  C;  fince  by  that  means  it  defcends  as 
4  near  as  it  can  to  the  center;  and  there  it  would  firetch  the 
4  thread  with  all  the  force  of  its  gravity  •  or  if  we  will  fuppofe 
4  that  the  centrifugal  force  afled,  according  to  the  fame  direc- 
4  non  AC,  it  would  then  dire£ily  oppofe  the  force  of  gravity,; 
4  and  the  thread  would  remain  in  the  fame  pofition,  but  it 
4  would  be  ftrerched  with  a  force  proportional  to  the  diffe- 

*  r cnees  of  thefe  two  forces ;  But  becaute  the  body  B  turns 

'  4  round! 
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€  round  the  center  D,  it  will  endeavour  to  recede  from  it 
4  according  to  the  line  CB,  in  which  direction  the  centrifugal 
«  force  acting,  it  will  not  directly  oppofe  the  force  of  gravity  5 

*  but  it  will  draw  the  thread  from  the  politico  A  C  into  the 
4  portion  AB;  let  BGbe  drawn  perpendicular  to  A  C  3  if 
«  BC  represent  the  centrifugal  Force,  a£hng  according  to  the 
6  dire£hon£C»  it  is  equivalent  (as  is  commonly  known)  to 
6  two  forces,  one  of  which  is  as  G  G,  and  a£ts  according  to 

•  the  dire£f ion  C  G,  which  is  contrary  to  that  by  which  it 
4  delcends  to  O $  the  other  is  as  GB,  and  a£ls  according  to 
<  the  dire&ion  G  B,  which  is  no  ways  contrary  to  the  force  of 

A  gravity.  If  therefore,  BO  reprefent  the  total  centrifugal 
4  force  of  the  body  B,  that  part  of  it,  which  dire&Iy  oppofes 
4  the  force  of  gravity,  will  be  GC*.  Whence  it  follows,  that 
4  the  decreafe  of  gravity  in  going  from  the  pole  to  the  equa- 
4  tor,  is  always  as  the  fquare  of  the  co-fine  of  the  latitude  ; 

4  for,  draw  BH,  parallel  to  the  axis  PP;  and  becaufe  the 
4  triangles  HOB,  CDO  are  equiangular  $  therefore  HC  is 
4  to  C  B,  as  CO  is  to  CD,  or  as  QO  is  to  CD  5  but  QO  is 
4  to  CD,  as  the  decreafe  of  gravity  at  CL  is  to  the  centrifugal 
4  force  at  C  3  and  therefore,  H  C  is  to  C  B  as  the  decreafe  of 
A  gravity  at  Q  is  to  tne  centrnugat  mice  at  :  but  if  B 
4  reprefent  the  centrifugal  force  at  C,  G  C  will  reprefent  that 
4  part  of  it,  which  acts  direefiy  againft  the  force  of  gravity  ; 

4  and  consequently,  the  decreafe  of  gravity  at  the  equator  is 
4  to  the  decreafe  of  gravity  at,  C,  as  HC  is  m  Go.:  Now, 

4  H  C  is  to  G  C  in  a  duplicate  ratio  of  H.G to  OB,  or  ot  CL  or 
4  OO  to  CD  by  Buch  8.  6.  and  therefore,  the  decreafe  of 
4  gravity  at  Qjsto  the  decreafe  of  gravity  at  C,  as  the  fquare 

9  of  CO  is  to  the  fquare  of  CD,  Ch  P*  r 

4  Whence  it  is  plain,  that  if  H  C  reprefent  the  decreafe  of 
4  gravity  at  the  equator,  and  GC  its  decreafe  at  C,  tnen  wi 
4  GH  reprefent  the  difference  of  thefe  two  diminutions,  or 
4  the  difference  between  the  gravity  at  CL  *nd .the  gravity  at 
4  C;  bur  H  C  is  to  H  G  in  a  duplicate  ratio  of  H  L  to  H  b,  or 
4  of  OCt o  D05  that  is,  the  decreafe  or  gravity  at  the 
4  equator  is  to  its  increafe  at  C,  as  the  fquare  of  tne  radius  is 
4  to  the  fquare  of  the  fine  or  the  latitude. 

4  By  this  it  will  like  wife  appear,  mat  the  direflion  of  heavy 
4  bodies  is  not  to  the  center  of  the  earth,  as  has  been  always 
Suppos’d:  for,  if  we  take  a  heavy  body  and  hang  it  by  .1 
t  thread. Draduced  will  not  pafs  thro  tne  center 


thread,  the  thread  produced  wni  not  p 
anv  where,  hut  at  the  poles  and  tne  equator;  for,  in 

:Vol.  VII,  N°  1;  ppp 
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8  figure,  the  thread  is  carried  by  the  centrifugal  force  of  the 

*  body  B,  from  the  pofition  A  C  into  the  pofition  A  B,  where 
4  it  will  reft,. 

‘Now,  to  determine  the  angle  CAB,  which  the  line  of 

*  direction  of  the  body  makes  with  the  line  AC,  let  AN  be 
6  drawn  parallel  to  BC,  and  produce  O  B,  till  it  meet  with  it 

*  in  N,  and  let  us  confider  the  body  B,  as  drawn  by  three 
8  powers,  according  to  three  different  dire&ions  BO,  BL, 

*  and  AB$  the  power,  whtch  pulls  it,  according  to  BO,  is 
4  its  gravity  *  that  which  draws  it,  according  to  the  dire<ftion 

*  BL,  is  its  centrifugal  force  5  and  that  which  ads  according 
c  to  A  B  is  the  ftrength  of  the  thread,  by  which  the  body  is 
4  hinder’d  to  move,  according  to  either  of  the  other  two 

*  powers :  But  by  a  ‘Theorem ,  which  is  demonftrated  by 
c  ieveral  of  the  writers  of  mechanics 5  but  particularly,  by 
‘  M.  Huygens  in  his  fmall  treatife  de  potentiis  per  filet  tra- 
1  hentihus  5  if  a  body  be  pull’d  by  three  different  powers, 
4  which  are  in  dequilibrio  with  one  another,  according  to  three 
4  different  diredions  A  B,  BL,  and  BO*  thefe  three  powers 
4  will  be,  as  the  three  fides  of  the  triangle  ABN,  viz.  as 
4  AB,  AN,  and  BN  refpedively,  or  as  A  B,  B  C  and  AC$ 
4  BN  being  very  near  parallel,  and  confequentl),  equal  to 
4  AC,  fince  they  do  not  meet,  but  at  a  great  diftance.  Hence 
4  it  follows,  that  the  force  of  gravity  is  to  the  centrifugal 
4  force,  as  AC  to  BC.  But  a  method  has  been  already 
4  Ihewn,  how  the  proportion  of  the  force  of  gravity  to  the  cen- 
4  trifugal  force  may  be  determined  5  and  therefore,  the  pro¬ 
portion  of  A  C  to  B  C  may  be  alfo  determined,  which  at 

*  the  Lay.  of  510  46'  is  as  4 66  to  1.  Therefore,  in  the  tri- 
'  4  angle  ABC,  the  proportion  of  AC  to  B  C  is  known,  and 

4  the  angle  ACB  being  equal  to  the  angle  COQ,  which  is 
4  fubtended  by  the  arch  C  Q,  the  latitude  of  the  place  *  from 

*  thence  by  the  tables  of  fines  and  tangents,  the  angle  BAG 

4  may  be  known,  which  in  the  above-mentioned  Latsis  about 
4  five  minutes. 

4  4  Hence  alfo  it  will  appear,  that  it  is  not  the  line  A  C, 

4  which  being  produced,  paffes  thro’  the  center  5  but  the  line 
4  A  B  that  is  perpendicular  to  the  curve  P  Qj  For,  all  the 
4  particles  of  the  fluid  will  fettle  themfelves  in  fuch  a  pofition, 
4  that  all  their  lines  of  direct  ion  downwards,  muft  be  per- 
pendicular  to  the  furface  of  the  body  which  they  compofe  * 
for,  othei  wife  the  parts  01  the  fluid  would  not  be  in  equi- 
Iibno  with  one  another, and  therefore,  tho’  the  lines  of  direc¬ 
tion 
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4  tion  offoeavy  bodies  do  not  pafs  thro5  the  center  of  the  earth  ; 
4  yetare  they  ftill  perpendicular  to  their  horizons  ;  and  upon 
4  this  account  there  could  arifemo  error  in  levelling  of  lines, 

*  and  in  finding  the  nfings  and  fallings  of  the  ground. 

4  Upon  this  account  aifo  it  will  appear,  that  the  furface  of 
4  of  the  earth  is  not  fpherical :  For,  if  it  were,  then  would 
4  all  lines,  drawn  from  the  center,  be  perpendicular  to  the 
1  furface  of  the  earth  *  fince  it  is  the  known  property  of  a 

*  fphere,  that  they  mull:  be  fo  :  But  I  have  already  (hewn, 

£  that  it  is  not  fo  in  the  earth  5  and  therefore,  it  is  plain,  that 
4  the  earth  is  not  a  fphere.  That,  therefore,  I  may  enquire 
4  more  particularly  into  the  figure  of  the  earth  I  will  refume 
4  my  former  hypothefis,  viz.  that  the  earth  is  compos’d  of  an 
9  infinnite  number  of  canals,  which  communicate  with  one 
,  another  at  the  center,  and  are  equiponderant  5  of  which  we 
,  will  confider  two,  as  O  Qf  and  OC;  and  let  O  Q_ be  =  r, 
4  O  D  =  x  and  DC  = jy ;  let  the  abfoiute  gravity  be  call’d  p , 
4  and  the  centrifugal  force  at  the  equator  n.  O  C  is 
4  —  sj  the  weight  of  thecanal  ;  O  Qjs  equal  to  the  abfo- 

4  lute  gravity  of  the  whole  canal  minus  the  centrifugal  force 
4  of  each  particle  in  it;  and  becaufe  the  centrifugal  force  of  each 
1  particle  is,  as  its  difiance  from  the  center;  and  therefore,  it 
4  mcreafes  in  an  arithmetical  progrefiion,  the  greateft  of  which 
«  is  n.  confequently,  the  fum  of  all  the  centrifugal  force  is 
<  equal  to  the  i  nr:  But  upon  the  hypothefis,  that  gravity  is 
4  the  fame  at  all  difiances  from  the  center,  the  abfoiute 
‘  aravity  of  the  canal  OQ^is  pr$  and  therefore,  its  real 
4  weight  upon  the  center  O  Q >  pr~inr:  After  the  dime 

4  manner  the  abfoiute  gravity  of  thecanal  O  C  is  pxy'*1~h?*  5 

*  but  the  fum  of  all  the  centrifugal  forces  of  all  the  fluids  in 
4  thecanal  OC  is  equal  to  the  centrifugal  force  of  the  fluid 
4  in  CD  (as  may  be  eafily  prov’d  from  the  confederation  of 
4  inclin’d  planes)  but  the  centrifugal  force  at  C  being  to  the 
4  centrifugal  force  at  Q,  as  CD  is  to  O  QJhhatis  asjy  is  to  r) 

4  the  centrifugal  force  at  C  will  be  equal  to  %£■ •  and  be- 

1  caufe  the  centrifugal  force  of  each  particle^  is,  as  its  difiance 
4  from  the  point  D,  which  is  the  center  of  the  circ.e  tnat  the 
4  fluid  in  the  canal  CD  defcribes;  and  therefore,  the  centri- 
4  fugal  forces,  in  reckoning  from  the  point  D,  mult  increafe 

*  in  an  arithmetical  progreflion,  the  greatefi  of  which  is—  > 

P  p  p  &  ,  -  ‘ 
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and  therefore,  the  fum  of  all  the  centrifugal  forces  in  C  D, 
muit  be  equal  to  ;  therefore,  the  weight  of  the 


t  .  _ _ _  nyy 

canal  O  C  is  r=zp  v'  — i  ~~yT  ~pr  —  ?  nr  $  which 

4  equation  expreffes  the  nature  cf  the  curve,  made  by  the 
4  feClion  of  the  earth  with  a  plane  thro’  its  poles  ;  and  by  this 
4  the  proportion  of  the  axis  of  the  earth  to  the  diameter  of 
4  the  equator  may  be  eafily  determined  :  For,  when  CO  coin- 

*  cides  with  O  P,  then  CD  or y  becomes  equal  to  nothing; 
4  and  the  equation  is  p  s/  jca  =  p  r  —  \  nr,  or  p  x  —  p  r  —  f 
4  n  r ;  and  therefore,  by  End.  16.  6.  p  has  the  fame  propor- 
4  tion  to  p  —  }  n9  that  r  has  to  jq  or  OQj:o  OD  ;  but  p  is  to 
4  p  —  f  w,  as  289  is  to  288  and  f,  or  as  578  is  to  577  ;  which 
4  therefore,  is  the  proportion  of  the  greateft  diameter  of  the 

*  earth,  to  the  leaf!::  But  this  is  on  fuppofltion,  that  gravity 
4  is  the  fame  at  all  diftances  from  the  center;  but  if  we  will 
4  fuppofe,  that  the  gravity  of  bodies  without  the  earth,  is  in 
4  a  reciprocal  ratio  to  the  fquares  of  their  diilances  from  the 
4  center;  the  gravity  of  thofe  bodies,  which  are  within  the 
4  earth,  will  be  direfBy  as  their  diflance;  both  which  do  bell 
4  agree  with  the  obferv’d  phenomena  of  nature  ;  then  will 
4  the  gravity  at  the  equator  be  to  the  gravity  at  the  poles;  as 
4  689  to  <59 2;  which  numbers,  in  this  hypothecs,  do  alfo 
4  exprefs  the  proportion  of  the  diameter  of  the  earth,  drawn 
4  thro*  its  poles,  to  its  diameter  drawn  in  the  plane  of  the 
4  equator. 

4  It  is  upon  account  of  this  diminution  of  gravity,  according 
4  as  we  approach  the  equator,  that  pendulum’s  of  the  fame 
4  length  in  different  latitudes,  take  different  times  to  perform 
4  their  vibrations;  for,  becaufe  the  accelerating  force  of 
4  gravity  is  lefs  at  the  equator  than  under  any  parallel;  and 
4  under  any  parallel  it  is  ftill  lefs  than  under  another,  which 
4  is  nearer  the  poles  ;  thence  it  plainly  follows,  that  a  body 
4  placed  in  tbe  equator,  or  in  any  other  parallel,  will  take  a 
4  longer  time  to  defeend  thro’  an  arch  of  a  given  circle,  than 
4  it  would  do  at  the  poles;  and  the  farther  a  body  is  removed 

4  from  the  poles,  the  longer  time  it  will  take  to  defeend  thro* 

5  any  given  fpace. 

4  Hence  it  follows,  that  the  length  of  pendulums,  which 
4  perform  the|.r  vibrations  in' equal  times  in  different  lati- 
4  tud'W,  are  direflly,  as  the  accelerating  forces  of  their  gravi¬ 
ties:  For,  the  time,  a  body  takes  to  defeend  thro’  the 

ftrcii 
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*  arch  of  a  cycloid,  is  to  the  time  it  will  take  to  fall  thro5  the 
4  axis  of  the  cycloid,  always  in  a  given  proportion,  viz,  as  the 
4  lomi-periphery  of  a.  circle  is  to  its  diameter,  by  the  2.5th 
4  prop,  of  Huygens’s  Horologium  ofcillatorium  ;  and  therefore, 

4  when  the  times  in  which  a  body  defcends  thro*  the  axes  of 
4  two  different  cycloids  are  equal,  the  times  of  the  defcent  thro 
4  the  cycloids  will  be  alfo  equal ;  but  when  the  times  of  the 
4  defcent  thro’  the  axes  are  unequal,  thefe  axes,  and  confe- 
4  queptly,  the  lengths  of  the  pendulum,  which  vibrates  in 
4  thefe  cycloids,  are  proportional  to  the  accelerating  forces  of 
4  their  gravities. 

4  By  this  if  we  know  the  length  of  a  pendulum,  which  per- 
4  forms  its  vibrations  in  a  given  time,  in  any  one  part  of  the 
4  earth,  it  is  ealy  to  determine  the  length  of  a  pendulum, 

4  which  performs  its  vibrations  in  the  fame  time,  in  any 
4  other  part  of  the  earth:  As  for  example,  the  length  of  a 
4  pendulum,  which  vibrates  feconds  at  Paris,  is  three  foot 
4  eight  lines  and  half;  let  it  be  requir’d  to  End  the  length  of 

*  a  pendulum,  which  vibrates  feconds  at  the  equator;  becauie 
4  the  gravity  at  the  poles  is  to  the  gravity  at  the  equator,  as 
4  69 1  Is  to  686  ;  therefore,  the  decreafe  of  gravity  at  the 
4  equator  is  6jj2  parts  of  the  whole  gravity:  But,  as  I  have 
4  before  demonftrated,  the  decreafe  of  gravity  at  the  equator 
4  is  to  its  increase  in  any  other  Lat.  as  the  lquare  of  the  radius 
‘  is  to  the  lquare  of  the  line  of  the  Lab  Now,  the  lati- 
4  tude  of  ‘‘Paris  being  48°  458  its  fine  is  75,  183 5  and 
4  therefore,  the  fquare  of  the  radius  is  to  tne  jquare  of 
4  the  fine  of  the  latitude.  as  1000000  to  565248:  But  as 

4  iccGOOQ  is  to  565248,  fo  is  3,000,  the  number  which  , 
4  reprelents  the  decreafe  of  gravity  at  the  equator,  to 
4  1,695,  the  number  which  represents  its  increafe  at  Paris ; 

4  which  added  to  689,  the  gravity  at  the  equator,  makes 
‘690,695,  the  number  which  will  reprefent  the  gravity 
4  at  Paris.  But  1  have  already  Ihewn,  that  as  the  gra- 
4  yity  at  Paris  is  to  the  gravity  at  the  equator,  io  is  the  length 
4  of  a  pendulum,  which  vibrates  feconds  at  Paris ,  to  the 
4  lengrh  of  a  pendulum  that  vibrates  feconds  at  the  equator, 

4  that  is,  as  690,695  6^9>  *o  i*.  3*>7c8,  the  length  of  a  pen- 

4  duiu  m  a?  Paris,  which  performs  its  vibration  in  a  iecond,  to 
4  ^ 6,6 1 6  ;  which,  therefore,  isthe  length  of  a  pendulum,  which 
4  per  Tor  ms  its  vibrations  in  a  fecond  at  the  equator  :  So  that  the 
4  did  rence  Between  thefe  two  pendulums  is  parts  of  an 

4  inch,  which  comes  pretty  near  tne  obfervations  of  M.  Richer,, 

4  whovat  the  iiland  of  Cayenne,  whofe  Lat.  is  5  ,  found, 

*■  .  that 
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4  that  a  pendulum  which  vibrates  feconds  there,  was  a  tenth 

*  part  of  an  inch  fhorter  than  a  pendulum,  which  vibrates  le- 
4  conds  at  Waris. 

4  Thus  we  fee,  that  the  principles  and  hypothecs,  and  withal 
4  their  confe/quences,  upon  which  the  broad  ipheroidical  figure 
4  of  the  earth  is  founded,  do  exactly  agree  with  observations; 
4  and  therefore,  there  is  no  doubt  to  be  made  ;  but  that  the 

*  earth  is  really  of  fuch  a  figure  ;  and  that  the  hypochefis,  upon 
4  which  this  figure  is  founded,  (viz.  the  diurnal  rotation  of  the 
4  earth,  and  confequently,  the  centrifugal  force  of  aU  bodies 
4  upon  it)  mu  ft  be  admitted  for  a  true  one:  Since  the  different 
4  vibrations  of  pendulum’s  of  the  fame  length  in  different  lati- 
4  tudes,  can  depend  upon  no  other  cauie  ;  for,  the  change  of  a  ir 
4  cannot  produce  any  fuch  effect.  For,  if  the  air  really  cauted 
4  any  alterations  in  the  vibrations  of  a  pendulum,  it  would  pro* 
4  duce  a  quite  contrary  .effeii  to  what  is  obierved  ;  for,  pendu- 
4  1  urn’s  near  the  equator  would  move  falter  than  they  would  do 
4  in  places  of  greater  Laf.  the  air  in  the  one  place,  being  more 
4  ratified  is  much  thinner  and  finer  than  it  is  in  the  other  ;  and 
4  therefore,  gives  lefs  refiftance  to  bodies  that  move  in  it. 

4  In  this  reafoning,  we  have  fuppofed  the  earth  to  have  been 
4  at  firft  fluid,  as  the  'Theorist  has  done  before  us;  but  if  we 
4  will  put  the  cafe,  that  the  earth  was  firft  partly  fluid  and 
4  partly  dry,  as  it  is  at  prefent ;  yet  becaufe  we  find,  that  the 
4  land  is  very  near  of  the  fame  figure  with  the  fea  (only  railed 
4  a  little  higher,  that  it  might  not  be  overflowed )  compofing 
4  with  it  the  fame  folid.;  and  1  have  already  fhewn,  that  the 
4  fur  face  of  the  ocean  is  fpheroidical  and  not  ipb erica!,  there  is 
4  no  doubt  to  be  made,  but  that  the  land  was  formed  into  the 
4  fame  figure,  by  its  wife  Creator  at  the  beginning  of  the  world: 
4  For,  if  it  were  otherwile,  then  would  the  land  towards  the 
4  equator  have  been  overflowed  with  water ;  which,  as  I  have 
4  afread  proved,  mull  have  been  higher  at  the  equator  than  at 
4  the  poles ;  and  therefore,  the  fea  would  rife  there,  and  lpread 
4  itfelf  like  an  inundation  upon  all  the  land,’ 

Dr.  ‘Defaguliers  comes  next  to  compare  the  experiments  and 
obfervations,  made  ufe  of  to  confirm  each  of  the  abovemen' 
tioned  opinions. 

To  prove  M.  Ca[Jinih  figure  of  the  earth  ;  we  muff  take  the 
altitude  of  a  ftar  nearer  than  to  two  feconds ;  becaufe  two  ie- 
conds  anfwer  to  32  toifes  on  the  furface  of  the  earth,  and  the 
difference  of  the  length  of  degrees  is  but  31:  And  what  is 
more,  we  mufi  take  this  angle  with  an  infix ument  of  35/  inches 

radius 
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radius  $  becaufe  the  10  foot  fe&or  was  only  u fed  at  the  ends  of 
the  two  parts  of  the  meridian. 

To  diiprove  M.  Cajfwi's  hypothecs  5  we  need  only  obferve, 
whether  a  plumb-line  forms  an  angle  of  live  minutes  with  a 
perpendicular  to  the  furface  of  ftagnant  waters,  or  lines  of 
level. 

To  prove  M.  Cafftni's  hypothecs,  the  height  of  a  great  many 
mountains  mult  be  accurately  meafured  by  trigonometry,  which 
mathematicians  have  always  found  very  difficult. 

To  prove  Sir  Ifaac  Newton's  hypothecs  3  we  are  only  to 
meafiire  about  one  tenth  of  an  inch  in  a  rod  of  39,129  inches  3 
and  to  know  what  to  allow  for  the  lengthening  of  the  lame  rod 
by  the  fummer  heat,  when  it  is  fhut  up  in  a  cafe,  and  carried 
towards  the  equator.  For,  tho’  the  experiments  on  pendulum’s 
made  by  leveral  perfons  that  travelled  fouthwards,  differ  among  * 
themfelves,  yet  they  all  agree  in  this,  that  the  observers  were 
obliged  to  Ihorten  their  pendulum’s,  in  order  to  make  them 
living  leconds,  as  they  went  towards  the  equator.  And  when 
we  come  to  compare  them  together,  in  order  to  have  the  exafl 
proportion  of  length  in  different  latitudes,  we  muff  rely  on  the 
molt  exa&  experimenter,  which  we  may  very  well  do  on 
M.  Richer  3  becaufe  when  he  found  a  difference,  he  was  lb 
careful  to  find  out  how  much  it  was,  that  he  caufed  a  (imple 
pendulum  to  fwing,  and  compared  it  with  a  good  pendulum- 
clock,  which  he  did  leveral  times  every  week  for  10  months  to¬ 
gether  5  and  when  he  returned  to  France ,  he  compared  it  with 
the  length  of  the  pendulum  at  { Paris ,  which  is  of  3  feet  §  lines 
and  |  (or  39,129  Englifh  inches)  and  found  it  to  be  fhorter  by 
1  line  and 

An  EJJay  on  the  Natural  Hiffory  of  Whales,  with  a  particu¬ 
lar  Account  of  the  Ambergris,  found  in  the  Sperm  a  ceti 
Whale  3  by  Mr.  Paul  Dudley.  Phil.  Tranf.  N°  387. 
p.  256". 

Hp  H  £  following  account  relates  only  to  fuch  whales,  as  are 
J.  found  on  the  coaff  of  New  England  3  and  of  theie  there 

are  divers  iorts.  „ 

The  right,  or  whale-bone  whale  is  a  large  fiffi,  meafunng 
60  or  70  feet  in  length,  and  very  bulky,  having  no^  feales,  but 
a  loft  fine  lmoorh  fkrn,  no  fins  3  but  only  one  on  eucn  fide,  from 
«>  to  8  feet  long,  which  they  are  not  oblerved  ro  uie  3  but  only 
in  turning  themlelves,  u  rile  is  while  young,  and  carried  oy  the 
dam  on  the  flukes  of  their  tails  5  when  with  thole  fins  they  claip 

about 
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bout  her  fmall,  and  fo  hold  themielves  on.  This  fiffa,  when 
firft  brought  forth,  is  about  20  feet  long,  and  of  hr  tie  value, 
but  then  the  dam  is  very  fat.  At  a  year  old,  when  they  are 
called  port  beads,  they  are  very  fat,  and  yield  to  50  barrels  of 
oil  5  but  by  that  time  the  dam  is  very  poor,  arid  called  a  dry- 
skin,  and  will  not  yield  more  than  30  barrels  of  oil,  tho’  of  a 
large  fize,  At  two  years  old,  they  are  called  pints,  being 
ftunted  after  weaning,  and  will  then  generally  yield  from  24  to 
28  barrels.  After  this,  thev  are  called  fed  ftp,  their  age  not 
being  known  5  but  only  guefied  at  by  the  length  of  the  bone  in 
their  mouths.  The  whale-bone,  fo  called,  grows  in  the  upper 
:jaw  on  each  fide  3  and  is  lometimes  6  or  7  feet  in  length.  A 
good  large  whale  has  yielded  1000  weight  of  bone.  It  is  fup- 
poled  by  tome,  that  the  hairy  part  of  the  whale-bone  and  which 
is  next  the  tongue  ferves  for  a  drainer  of  the  food. 

A  whale’s  eye  is  about  the  bignels  of  an  ox’s,  and  fituated  in 
the  hinder  part  of  the  head  on  each  fide,  and  where  the  whale 
is  broaded  3  for,  his  head  tapers  away  forwards  from  his 
eyes,  and  his  body  tapers  away  backwards  3  his  eyes  are  more> 
than  half  way  his  depth,  or  neared  his  under-part  3  juft  under 
bis  eyes  are  his  two  fins  abovementioned,  he  carries  his  tail  ho¬ 
rizontally,  and  with  that  he  fculls  himfelf  along. 

The  intrails  of  this  whale  are  made  and  fituated  much  like 
thole  of  an  ox,  and  their  fealps  are  fometimes  found  covered 
with  thoufands  of  lea- lice.  One  of  thele  whales  has  yielded 
130  barrels  of  oil,  and  near  20  out  of  the  tongue.  The  whale¬ 
bone  whale  is  the  moll  valuable,  excepting  the  fperma  celt 
whale. 

The  drag -whale  is  near  a  kin  to  the  fin-back  3  but  indead 
of  a  fin  upon  his  back,  the  ridge  of  the  hinder  part  ol  his 
back  is  dragged  with  half  a  dozen  knobs  3  he  comes  neared  the 
right  whale  in  figure  and  for  quantity  of  oil  3  his  bone  is  white, 
but  will  not  lplk. 

The  fin-back  whale  is  didinguifhed  from  the  right  whale, 
by  having  a  large  fin  on  his  back  from  two  foot  and  {-  to  four 
foot  in  length,  whence  he  has  his  name  3  he  has  ailo  two  fide- 
fins,  as  the  whale-bone  whale  3  but  much  longer,  mealuring  6 
or  7  feet.  This  fifh  is  Ibmewbat  longer  than  the  other ;  but 
not  fo  bulky  3  much  fwifier,  and  very  furious,  when  4lruck, 
and  held  with  very  great  difficulty  3  their  oil  is  not  near  lo 
much,  as  that  of  the  right  whale,  and  the  bone  of  little  value, 
being  fliort  and  knobby:  The  belly  of  this  whale  is  white. 
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right  whale,  by  having  a  bunch  (landing  in  the  place,  where 
the  fin  does  in  the  fin  back.  This  bunch  is  as  big  as  a  man’s 
head,  and  a  foot  high,  fhaped  like  a  plug  pointing  backwards. 
The  bone  of  this  whale  is  not  of  much  value,  tho’  lomewhat 
better  than  the  fin-back’s.  His  fins  are  focnetimes  18  foot  long 
and  very  white  ;  his  oil  as  much  in  quantity  as  that  of  the  fin¬ 
back.  Both  the  fin-backs  and  hump-backs  are  fhaped  in  reeves 
length  wile  from  head  to  tail  on  their  bellies  and  (ides,  as  far 
as  their  fins,  which  are  about  half  way  up  their  tides. 

The  fperma  ceti  whale  is  a  fifh  much  of  the  fame  dimen- 
fions  with  the  other,  but  of  a  greyifh  colour ;  whereas  the 
others  are  black  :  He  has  a  bunch  on  his  beick  like  the  hump¬ 
back  5  but  then  he  is  diftinguifhed  by  not  having  any  whale¬ 
bone  in  the  mouth  ;  inftead  of  which  there  are  rows  of  fine 
ivory  teeth  to  each  jaw,  about  5  or  6  inches  long.  They  are 
a  more  gentle  kind  of  fiih  than  the  otner  whales,  and  ieldom 
fight  with  their  tails  5  but  when  (truck,  ufually  turn  up  their 
backs  and  fiphf  with  their  mouths.  The  oil,  which  is  made  of 
the  body  of  this  fiih,  is  much  clearer  and  fweeter  than  that  of 

the  other  whales.  . 

The  fperma  ceti  oil,  fo  called,  lies  in  a  large  trunk  about 
4  or  5  foot  deep,  and  10  or  12  foot  long,  near  the  wlmne  breadth, 
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whale  has  been  found  perfedfly  formed  in  the  cow,  when  not 
above  17  inches  long,  and  white  5  yet  when  brought  forth,  it 
ulually  20  feet,  but  of  a  black  colour ;  it  is  fuppoied  they  go 
with  young  about  5?  or  10  months,  and  they  are  very  fat  in  that 
time,  efpecially,  when  they  bring  forth.  When  the  female  fuc~ 
kies  her  young,  fhe  turns  herielf  almoft  upon  her  back,  upon 
the  rim  of  the  water  ;  file  has  2  teats  of  6  or  8  inches  long, 
and  10  or  12  inches  round.  The  milk  is  white,  like  that  of  a 
cow  ;  and  upon  opening  a  young  fucking  whale,  the  milk  was 
found  curdled  in  his  bag,  juft  like  that  of  a  calf. 

Their  care  of  their  young  is  very  remarkable  5  they  not  only 
carry  them  on  their  tails  and  fuckle  them  ;  but  often  rile  with 
them  for  the  benefit  of  the  air  5  and  however  they  are  chas’d  or 
wounded,  yet  as  long  as  they  have  lenfe,  and  perceive  life  in 
their  young,  they  will  never  leave  them,  nor  will  they  then 
ftrike  with  their  tail  ;  and  if,  in  their  running,  the  young  one 
lole  his  hold  and  drop  off,  the  dam  comes  about  and  palling  un¬ 
derneath,  takes  it  on  again.  And  therefore,  care  is  taken  by 
fuch  as  kill  thefe  mate  Sfh  (as  they  are  called)  only  to  fallen 
the  calf;  but  not  to  kill  her,  till  they  havefirft  fecured  the  Cow. 
For  as  foon  as  ever  the  calf  is  dead,  the  cow  perceives  it  and 
grows  fo  violent,  that  there  is  no  managing  her. 

The  whales  are  very  gregarious,  being  fometimes  found  a 
hundred  in  a  fcull,  and  they  are  great  travellers.  In  the  fall  of 
the  year,  the  whale-bone  whales  go  weftwards.  and  in  the 
ipring  they  are  headed  eaftwards.  But  here  it  is  to  be  noted, 
that  the  feveral  kinds  of  whales  do  not  mix  with  one  another, 
but  keep  by  themfelves. 

Their  way  of  breathing  is  by  two  fpout-holes  in  the  top  of 
the  head.  The  fperma  ceti  whale  has  but  one,  and  that  on  the 
left  fide  of  the  head.  Once  in  a  quarter  of  an  hour,  when  not 
difturbed,  they  are  obferved  to  rile  and  blow,  touting  out  wa¬ 
ter  and  wind,  and  to  draw  in  frelh  air:  But  when  purlued,  they 
will  fometimes  keep  under  water  half  an  hour  or  more  ;  tho’  it 
be  obferved,  when  any  cow  has  her  calf  on  her  tail,  fhe  rifes 
much  oftener  for  the  young  one  to  breathe,  without  breathing 
herfelf;  out  of  their  breathing  holes  they  ipout  great  quantities 
of  blood,  when  they  have  received  their  death  wound. 

For  the  firft  year  they  all  fuck  the  dam.  After  they  are 
weaned,  the  right  whales,  as  is  generally  fuppoled,  live  upon 
fbme  ouzy  matter,  which  they  fuck  up  from  the  bottom  of  the 
lea.  The  triers,  that  open  them  when  dead,  informed  Mr.  ‘Dud' 
ley,  that  they  never  obferved  any  grafs,  fifh,  or  any  other  ion 

of 


Royal  Society. 


491 


of  food  In  the  right  or  whale-bone  whale  3  but  only  a  greyifh 
ioft  clay,  which  the  people  call  Bole  Armoniac  3  and  yet  an  ex¬ 
perienced  whale- fi (her  mid  him  that  he  had  obferved  this  whale 
In  {fill  weather,  fkimming  on  the  furface  of  the  water,  to  take 
in  a  fort  of  reddifh  fpawn  or  bretf,  as  iome  call  it,  that  at  fame 
times  will  lie  upon  the  top  of  the  water,  for  a  mile  together. 
Here  alfo  it  may  be  obferved,  that  tW  the  body  of  the  whale 
is  fo  very  bulky,  and  lo  exceeding  fat  •  yet  when  cut  open, 
they  are  feldom  found  to  have  much  more  draught  than  that  cl¬ 
an  ox,  and  they  dung  much  as  neat  cattle  do.  Them  fwallow 
is  not  much  bigger  than  an  ox’s 3  but  the  fin-back  wnale  has  a 
larger  {wallow  3  for,  he  lives  upon  the  fmaller  hlh,  as  mackaici,. 
herring,  et.  great  fculls  of  which  they  run  thro’  3  and  with  a 
fhort  turn,  caule  an  eddy  or  whirlpool,  by  the  force  of  which, 
the  fmall  fifli  are  brought  into  a  clufter  3  io  that  this  fi'ftj,  with 
open  mouth,  will  take  m  fome  Hundreds  of  them  a  time. 
The  fperma  ceti  whale,  betides  other  tifh,  feeds  much  upon  a 
fmall  fi/h,  that  has  a  bill  3  the  fiiliermen  call  thetn  {quid  fifh. 
The  {mall  pieces  of  thele  {quid  bills  are  plainly  to  be  ciilcunea 
in  the  ambergris,  and  may  be  picked  out  of  it  3  they  appear 
glazy,  and  refemble  little  pieces  of  broken  (hells. 

Mr.  Harris  in  his  ‘Bibliotheca  Navigantium ,  &c.  has  given 
a  very  particular  account  of  the  method  of  takihh  whales  at 
Greenland  3  and  tho*  the  way  in  New  England  ciifter  very 
much  from  that  3  yet  Mr.  ^Dudley  waves  it  3  only  he  takes  no¬ 
tice  of  the  boats  their  whale-men  ufe  in  going  from  ^ the  more 
after  the  whale  3  they  are  made  of  cedar  clap  ooarcs  3  and  io 
verv  lioht,  that  two  men  can  conveniently  carry  them  3  am  yet 
they  are  20  foot  long,  and  carry  fix.  men,  viz.  the  harponeer  in 
the  fore-part  of  the  boat,  four  carmen  and  the  ftferl^anj  .hek 
boats  run  very  fwift  5  and  by  reafon  of  the,r  J.^hmds  can  be 
brought  on  and  off;  and  fo  kept  out  of  dangei  •  ^  v  ' 
fometimes  lulled  with  a  fingle  Ifroke ;  and  yet  at  other  •  ■m. 
fhe  will  hold  the  whale  men  in  play,  near  half  a  day  toge  her 
with  their  lances  ;  and  fometimes  will  get  away,  after  they  have 

been  lanced  and  lpouted  blood,  with  umns  in  them  and  drugs 
faftcned  to  them  ,  which  are  thick  boards  about  14  inches 
The  people  in  New  England  formerly  ufed  to  kill  tne  wnale. 
near  tfe tore ;  but  now  fbey  go  off  .0  fea  in  Aoops  and^hale- 
boats,  in  May,  yune^A  Jufy, .between  Cafe  Cod  and  £em* 
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whale-bone  whale  is  from  the  beginning  of  February  to  the 
end  oF  May  3  for  the  [perma  ceti  whale,  from  the  beginning  of 
fane,  to  the  end  of  Augufl>  And  it  has  been  obierved  by  the 
fiihermen ,  that  when  a  fperma  ceti  is  (buck,  he  ulually,  if  not 
always,  throw's  the  excrements  out  of  the  anus 

The  prodigious  Arengrh  of  this  animal  lies  principally  in  the 
tail,  that  being  both  rbeir  offe  olive  and  defen  live  weapon. 
Mr.  ‘Dudley  had  feveral  inftances  of  this  kind  from  credible 
perfons,  who  were  eye  witneffes,  a  few  of  which  are,  as  follows  * 
a  boat  has  been  cut  down  from  top  to  bottom  wish  the  tail  of  a 
whale,  as  if  cot  with  a  faw,  the  clap-boards  fcarce  fplintered, 
tho’  the  gunnel  upon  the  top  be  of  tough  wood,  Another  has 
had  the  ffem  or  ftern  pod  of  about  three  inches  thro’,  and  of 
the  toughed  wood  that  can  he  found  (into  which  the  ends  of  the 
cedar  clap  boards  are  nailed)  cut  off  imooth  above  the  cuddee, 
without  16  much  as  Shattering  the  boat,  or  drawing  the  nails  of 
the  clap-boards  An  oar  has  been  cut  off  with  a  ftroke  up¬ 
wards,  and  yet  not  fo  much  as  lifted  up  out  of  the  thole-pin. 
One  perfon  had  an  oar  cut  off’,  while  in  his  hand  3  and  yet  he 
never  felt  any  jarring. 

A  few  years  lince,  one  of  the  fin-back  whales  came  into  a 
harbour  near  Cape  Cod ,  and  towed  away  a  (loop  of  about  40 
tun,  out  of  the  harbour  into  the  lea.  This  accident  happened 
thus  3  it  was  fu.ppoled  the  whale  was.  rubbing  herielf  upon  the 
duke  of  the  anchor,  or  going  near  the  bottom  got  the  fluke  into 
her  nifket  or  the  orifice  of  the  uterus,  and  finding  herielf  caught, 
tore  away  with  fuch  violence,  that  fhe  tow’d  the  fnip  out  of 
the  harbour,  as  fad  as  if  Ihe  had  been  under  fail  with  a  good 
gale  of  wind,  to  the  adonifliment  of  the  people  on  fh ore  3  for, 
there  was  no  body  on  board.  When  the  whale  came  into  deep 
water,  fhe  went  under,  and  had  like  to  have  carried  the  (loop 
with  her  3  hut  the  cable  gave  away,  and  fo  the  boats  that  were 
out  after  her,  recovered  her.  This  whale  was  found  dead  lome 
days  after,  upon  that  fhore,  with  the  anchor  flicking  in  her 

belly,  ;  _  t 

After  a  whale  has  been  dead,  it  has  been  obierved,  that  the 
fame  way  the  head  lies,  16  the  head  will  lie  if  not  forcibly 
turned  3  and  let  the  wind  blow  which  way  it  will,  that  way 
they  will  fcuil  ahead,  tho’  right  in  the  eye  of  the  wind  3  and 
they  are  much  eafler  towed  to  the  fhore,  if  they  die  with  their 
head  that  way,  than  any  other. 

The  fifh  that  prey  upon  the  whales,  and  which  often  kill  the 
young  ones,  (for  they  will  not  venture  upon  an  old  one,  unlels 

much 


Royal  Society* 


493 


much  wounded)  are  by  the  whale-men  called  killers 3  thefe  are 
from  2.0  to  30  foot  long  3  and  have  teeth  in  both  jaws  that  lock 
within  each  other,  They  have  a  fin,  near  the  middle  of  their 
backs,  four  or  five  foot  long.  They  go  in  company  by  dozens, 
and  let  upon  a  young  whale,  and  will  bait  him  like  lo  many 
bull -dogs  3  lb  me  will  lay  hold  of  bis  tail  to  keep  him  from 
thrdhing,  while  others  lay  hold  of  his  head,  and  bite  and 
thre'h  him  3  til]  the  poor  creature,  being  thus  heated,  lolls  out 
his  tongue  3  and  then  ibme  of  the  killers  catch  hold  of  his  lips, 
and  if  poflible,  of  his  tongue  3  and  after  they  have  killed  him, 
they  chiefly  feed  upon  the  tongue  and  head  3  but  when  he  be¬ 
gins  to  putrify  they  leave  him.  This  killer  is  undoubtedly  the 
ore  a,  that  Dr.  Frangius  deferibes  in  his  treatife  of  animals  to 
the  following  purpole,  4  when  an  orca  purfues  a  whale,  the  iat- 
4  ter  makes  a  terrible  bellowing,  like  a  bull  when  bit  by  a  dog,* 
Thefe  killers  are  of  fuch  vaft  ftrengtb,  that  when  feveral  boats 
together  have  been  towing  a  dead  whale,  one  of  them  has  come 
and  fattened  his  teeth  m  her,  and  carried  her  away  in  sn  inftant 
down  to  the  bottom  3  and  fometimes  they  have  bit  out  a  piece 
of  blubber  of  about  two  foot  fquare,  which  is  of  that  tough- 
nels,  that  an  iron  with  little  beards  being  ftuck  into  it,  will  hold 
it,  till  it  draw  the  boat  under  water.  The  killers  are  fometimes 
taken  and  make  good  oil,  but  have  no  whale-bone.  The  car- 
cafes  of  whales  in  the  fea  ierve  for  food  for  gulls,  and  other 
fea-fowl  as  well  as  (harks. 

Many  and  various  have  been  the  opinions  even  of  the  learned 
world,  as  to  the  origin  and  nature  of  ambergris:  Some  have 
reckoned  it  a  bitumen,  and  to  ififue  from  the  bowels  of  the 
earrh  3  others,  that  it  was  produced  from  fome  inieCt,  as  honey, 
filk,  i$c.  The  famous  Mr  /Boyle  communicated  in  a  former 
T'ranfabiion  an  account  of  ambergris  from  a  ‘Dutch  merchant, 
who  firft  denies  it  to  be  the  f  cutis  or  excrement  of  a  whale  3  and 
then  gives  it,  as  his  opinion,  that  it  is  a  fat  gum  that  Blues  from 
the  root  of  a  tree,  and  that  you  may  raile  it  in  quantities,  by 
planting  thole  trees  by  the  fhore3  and  fo  the  Aream  will  caft  it 
up  to  great  advantage.  But  it  is  now  found,  that  this  occult  urn 
naturae  is  an  animal  production,  and  bred  in  the  body  of  the 
fperma  ceti  whale,  analogous  to  what  is  found  in  fome  land-ani¬ 
mals,  as  the  mull-hog  or  iaiacu ,  the  mufk-deer,  the  bezoar 
fheep,  and  fome  amphibious  animals,  as  the  mulcjuafh,  -&c. 
who  have  their  valuable  fcent  in  a  particular  cyftis  or  bag. 
Mr.  Dudley  is  apt  to  think,  that  what  firft  gave  occaiion  to  the 
potion  of  ambergris  being  the  production  of  the  whale  was,  be- 
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cauie  it  was  found  in  considerable  quantities  on  the  (bore  of  the 
Summer  Jftands  and  among  the  Bahama's,  where  the  dead, 
whales  are  frequently  wreck’d  and  broke  up  with  the  lea,  and 
the  ambergris  found  floating,  or  on  the  (here :  But  here  again 
the  ingenious,  till  very  latelv,  were  at  a  iofs  and  divided  in 
opinion  a  for,  tho*  they  agreed  that  it  came  from  the  whale - 
■yet  forne  took  it  to  be  the  true  and  proper  femen ,  being  found 
only  in  she  bull,  at  the  root  of  the  penis ,  near  the  teftes  $  others 
again  took  it  to  be  the  ordure  or  excrement  of  the  whale. 

°The  belt  and  mod  exacl  account  Mr.  "Dudley  could  procure, 
was  from  one  'Mx-i  Atkins,  at  B  oft  on-  in  JSew  England ,  who 
ided  the  whale  fifhery  for  10  or  1 2  years  together  $  and  was 
one  of  the  firft,  that  went  out  a  frilling  for  the  fpermaceti 
whales,  about  the  year  1670,  and  then  he  began  to  dikover  the 
ambergris  5  his  account,  and  which  agreed  with  that  Mr.  Dud¬ 
ley  had  from  feveral  whale-men  was,  as  follows. 

‘  The  ambergris  is  found  only  in  the  fperma  ceti  whales,  and 
6  conflffs  of  balls  or  globular  bodies,  of  various  fizes,  from 
6  about  3  inches  to  12  inches  in  diameter,  and  will  weigh  from 
«  a  pound  and  a  half  to  twenty  two  pounds,  lying  loofe  in  a 
«  large  oval  bag  or  bladder,  of  three  or  four  foot  long,  and 
c  two  or  three  foot  deep  and  wide,  almoft  in  the  form  of  an  ox's 
c  bladder,  only  the  ends  more  acute,  or  like  a  blackfmith's 
«  long  bellows,  with  a  fjhout  running  tapering  into,  and  thro* 
«  the  length  of  the  penis  5  and  a  duff  or  canal,  opening  into  the 
4  other  end  of  the  bag,  and  coming  from  the  kidneys ;  this 
«  bag  lies  juft  over  the  teftes ,  which  are  upwards  of  a  foot  long, 
6  and  it  is  placed  lengthwife  at  the  root  of  the  penis ,  about 
4  four  or  five  foot  below  the  navel,  and  three  or  four  foot  above 
<  the  amis.  This  bag  or  bladder  is  almoft  full  of  a  deep 
c  orange  coloured  liquor,  not  quite  fo  thick  as  oil,  and  fine  king 
c  ftrong,  or  rather  ftronger,  of  the  lame  icent  with  the  balls  of 
6  ambergris,  which  float  in  it  3  the  inflde  of  the  bag  is  very 
€  deeply  tinged  with  the  fame  colour  5  the  liquor  may  alfo  be 
«  found  in  the  canal  of  the  penis 5  the  balls  leem  to  be  pretty 

*  hard,  while  the  whale  is  alive  ;  inalmuch  as  there  are  freg 
c  qucntly  found,  upon  opening  the  bag,  large  concave  lliells,  of 
4  the  fame  iubftance  and  conflftence,  that  have  Icaled  off  from 

4  them  ;  and  the  balls  themlelves  leem  to  be  compoled  of  ie- 

*  ierd  diftinff  coats,  inclofing  each  other,  fbmethmg  like  the 

5  coats  of  an  onion.' 

As  to  the  number  of  balls,  Mr.  Atkins  never  found  above 
four  in  a  bag  5  and  in  a  bag  where  he  found  one  that  weighed 
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2 1  P°unds  (which  was  the  larged  he  ever  law  )  there  was  no 
other. 

Mr.  Atkins  farther  affirms,  ‘  that  to  one  fperma  ceti  whale 
V  tnat  has  any  of  thefe  balls,  there  are  two,  that  have  nothin^ 

*^but  the  aforefaid  deep  orange-coloured  liquor  in  their  bags? 

This  remark  confirms  what  another  whaleman  told  Mr.  ‘Dudley 
sviz>.  that  the  ambergris  was  found  only  m  inch  fperma  ceti 
‘  whales,  as  are  old  and  well  grown.’ 

It  is  the  general  opinion  of  the  whalemen,  that  the  ambergris 
Is  only  produced  by  the  male  or  bull  fperma  ceti  whale.  As  to 
this  particular,  Mr.  Atkins  affirms,  ‘  he  never  faw  nor  heard 
qt  a fperma  ceti  female  taken  in  his  life;  the  cows  of  that 
5  Ipecies  of  whales  being  much  more  timorous  than  the  bis 
and  a  1  mod  impoffible  to  be  come  at;  unlefs  they  happen 
4  be  found  afleep  on  the  water,  or  detained  by  their  calves 
This  is  certain,  that  the  boats  can  never  come  near  them, 
they  arc  awake,  they  are  fo  very  fhy  and  timorous. 

Mr.  Atkins's  method  of  getting  the  ambergris  out  of  t.„, 
whale  was  thus  ;  after  the  fifh  is  killed,  he  turns  the  belly  op 
wards  and  fixes  a  tackle  to  the  penis,  then  cuts  a  hole  round 
the  root  of  the  penis ,  thro’  the  rim  of  the  belly,  till  he  come 
to  the  intrails  ;  and  then  parching  for  the  duel  or  canal  at  the 
farther  end  of  the  bag,  he  ties  it  pretty  near  the  bag,  and  cuts 
the  du61  off  beyond  it  5  upon  which  he  draws  forth  the  penis 
by  the  tackle,  and  the  ambergris  bag  entirely  follows  it,  and 
comes  clean  and  whole  out  of  the  belly. 

Mr.  ‘Prince  of  Bofton  (who  took  the  preceediog  relation 
from  Mr.  Atkins )  takes  the  aforefaid  bag  to  be  the  on  nary 
bladder,  and  the  ambergris  ball  to  be  a  certain  concretise, 
firmed  out  of  the  greafy  odoriferous  iubftance  of  the  afore  laid 
liquor,  contained  within  it. 

An  enquiry,  into  S.  Valfalvah  ‘Difcovery  of  an  excretory 
pu£t  f  rom  the  Glandula  renalis ;  by  Mr.  John  Ranby. 
-N'c  3  07.  p*  -  70. 

\  R.  Ranby  procured  a  human  body  in  order  to  {cards  fir 
IVI  this  duct,  which  he  did  with  all  poffible  diligence:.  He 
was  not  io  happy  as  to  dilcover  any  dud  of  this  kind;  but 
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from  the  gland  uU  renales ,  on  both  hues  tovyardis  the .  defies % 
without  i  applying  any  of  the  neighbouring  parts,  might  not 
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have  been  mifiaken  by  the  learned  anatamiit  S.  Valfalvd 
for  an  excretory  dufil  (all  arteries  in  dead  bodies  being  gene¬ 
rally  free  from  blood,  ahd  of  a  wliitiih  colour)  Mr.  Rmby 
will  not  determine,  for  want  of  farther  experiments. 

A  A  (Fig.  ii.)  reprefents  the  right  kidney  5  BB  the  left 
kidney*  CC  the  defending  trunk  of  the  aorta ,  D  the  right 
emulgeot  artery  5  E  the  left  emulgent  artery  5  F  the  right 
glandula  renalis  5  GG  the  right  fpermatic  artery  •  H  the  left 
glandula  renalisf  II  the  left  fpermatic  artery ;  KK  the  ure¬ 
ters  ;  a  a  a  fmall  artery  ariling  out  of  the  defeendmg  aorta ,  a 
little  above  the  right  emulgent  artery  :  It  fends  two  branches 
bb  upwards  to  lupply  the  right  glandula  remits  5  a  third 
branch  cc  goes  downwards  towards  the  right  fpermatic  artery 
GG:  and  then  it  farther  acconipaniesthe  fame  to  the  tight  JefUs  5 
'Sd  a  fmall  artery  ariling  out  of  the  left  emulgent  artery,  near 
the  defeendmg  trunk  of  the  aorta ,  and  going  direfUy  upwards 
to  the  left  glandula  renal  is  fit;  ee  a  fmall  artery  arifiog  out 
of  the  defeending  trunk  of  the  aorta,  a  little  below  the  left 
emulgent  artery  5  it  divides  into  two  branches;  one  ot  which 
ff  goes  upwards  between  the  emulgent  artery  and  vein  to  the 
left  glandula  remits  $  the  other  gg  downwards,  towards  the 
left  ipermadc  artery,  and  accompanies  it  to  the  left  teftjs. 

Phe  Sequel  of  the  DilTertation  on  the  Figure  of  the  Earth  5 
by  tDr .  Defaguliers.  Phil.  Tranf.  N°  388.  p.277. 

DR.  bDefaguliers  met  with  a  diflertation  of M.  Malran 
(publilhed  in  the  Memoirs  of  the  Royal  Academy  of 
‘Paris  for  the  year  1720)  wherein  the  learned  and  ingenious 
author  has  taken  a  great  deal  of  pains  to  reconcile  the  obfer- 
vations  made  on  pendulums  (  found  to  be  fhorter  at  the 
equator  than  at  Paris  when  they  fwing  feconds  )  with  the 
oblong  fpheroidical  figure  of  the  earth,  deduced  from  M,  Caff- 
ni's  meafures.  And  tho’,  upon  a  Uriel  examination  of  his 
conjectures,  and  what  he  gives  for  demo'nft  rations,  Dr.  T)efa~ 
putters  does  not  find  reafon  to  alter  his  opinion,  concerning 
the  oblate  or  flatted  fpheroid,  which  Sir  Jfaac  Nszvton  has 
fhewn  to  be  the  figure  of  the  earth:  let  fince  it  might  be 
thought  by  feme  who  have  read  M.  Mairati s  freatife,  and 
afterwards  may  read  the  Dr’s,  that  the  latter  has  not  confi- 
dered  all  the  circumftances  which  the  former  has  done,  and 
that  he  has  not  been  ex  a  ft:  enough  in  the  mathematical  part 
of  his  diflertation  5  becaufe  he  has  drawn  feme  conclusions 
from  fu  ppo&ng  the  figure  of  the  earth  fob  erica!,  when  he 

ihould 
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have  fuppos’d  it  an  oblong  fpheroid ;  the  Dr.  fhews 
here,  wherein  be  thinks  M %  Matron  is  mills  ken,  and  to  give 
additional  proofs  of  .his  aifertions  in  ‘Phil.  pfranf*  N°  386, 
3^7*  • 

Pirfl  then  the  Dr.  begins  with  the  conjectures. 

M.  Afairmi  affirms, fthat  it  is  as  reafooable  to  fappole  thd 
earth  {if  it  was  onde  fluid  )  to  have  been  ah  oblong  fpheroid 
at  firfh  as  a  fphere^  and  that  in  fuch  a  cafe,  the  centrifugal 
force  of  the  fcveral  parts  of  the  earth,  arifing  from  ns  revo¬ 
lution  about  its  axis,  Which  might  convert  a  fphere  into  an 
oblate  fpheroid,  would  only  change  an  oblong  fpheroid  into 
one  lefe-ohlqng,  -  '  eerepL  '  v.  u  * 

"  If  the  earth  were  at  firft  a  fluid  (  Fcsppos’d  homogeneous 
and  of  any  given  form)  and  left  to  thofe  laws,  which  we  find 
to  obtain  at  prefent,  it  mud  put  ori' a  fpherical  figure^ dor 
the  fame  ,* reaion  that  drops  of  mercury,  lot  water  and  other 
fluids,  put  on  fuch  a  figure.  And  to  fuppofe  any  change 
made  in  that  figure  from  the  preffure  of  an  external  fluids 
filling  up  all  fpace,  is  contrary  to  ;whatnhas-'  been  demonftrated 
by  Sir  Jfaac  Nezvion  in  his  Principia  lib.  2,4  ■ prop,  ig.^  Where 
he  ihews,  ‘  that  if  any  portion  of  a  fluid  be  comprefs*d  by  the 
*  lame  or  any  other  homogeneous  fluid,  that  portion  will  doe 
‘  have  its  figure  alter’d  by  that  preffure.’ 

And  indeed,  we  fee,  that  in  the  receiver  of  the  air-pump, 
lumps  of  butter,  coagulated  oi]  or  honey,  drops,  of  quickfilver 
or  water,  have  the  fame  figure,  whether  the  preffure  of 
the  air  afl  upon  them,  or  be  taken  oft  by  exhaulimg  the 
receiver. 

That  a  fluid  fuhftanee  of  any  figure  will  by  the  gravity  of 
its  parts  become  fpherics'l,.  is  plain  by  the  following  demon* 

ilration.  * 

Let  ABODE  (represented  Fig.  iz.  Plate  Alii.)  be  a 
portion  of  a.  homogeneous  fluid,  whole  pans  tend  towards 
each  other,  and  whole  figure  is  not  jpnencah  -  If  in  fuch  a 
fluid  we  iuppofe  a  fyphon,  as  ACE  (or  which  is  toe  fame 
thing,  if  all  the  fluid  ifiould  be  frozen,  excepting  toe  cam! 
ACE)  whofe  legs  A  C  and  C  b  are  unequal,  and  mee*.  at  C, 
the  center  of  the  fluid,  towards  which  There  is  the  greatelfc 
tendency :  the  fluid  will  run  out  at  A_  in  the  leg  A  C,  till  it 
be  come  down  as  far  as  g  in  the  leg  C  B,  ,fuppoijng  g  equ<% 
to  AC.  But  if  the  leg  AC  be  lengthened  as  far  as  d,  then 
the  fluid  will  only  come  down,  as  far  as  e  in  the  leg  Lb,  arm 
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at  the'fintf  tifiie  rife  up  to  *  in  the  leg  C4,  C  a  being  m 
to  Ce. 

If fuch  another  canal  or  fyphon  be  fuppos’d  at  BCD,  the 
Said  in  it  will  come  down  from  D  to  d$  and  rife  from  B  toh, 
And  fincc  fuch  fyphons  may  be  fuppos’d  all  over  the  fluid 
ABDE,  that  fluid  by  the  mutual  tendency  of  its  parts 
towards  each  other,  muft  be  reduced  to  the  lpherical  figure 
abde.  Wl 

Kow,  Without  confidcring  the  unreafonablenefs  of  the  lup- 
pofition,  let  us  imagine  the  earth  to  have  been  an  oblong 
tpheroid  at  firft,  and  then  to  have  a  diurnal  rotation' given  it, 
which  fhculd  by  degrees  fhorten  its  axis,  to  bring  it  to  whit 
M.  CaJJini  and  M.  Mairan  fuppofe  it  at  prelfent  to  be.  If  -in 
fuch  a  cafe  the  earth  be  fuppoied  fluid  enough  m  change  its 
figure^  by :  tie  rotation  round  its  axis,  why  fhould  atr  flop 
When  the  equatorial  diameter  comes  to  want  part  of  the 
length  of  the  axis  ?  Since  two  powers,  gravity  andthe  cen¬ 
trifugal  "force  ap  upon  it  to  fhorten  its  axisj  the  firft  of  thefe 
feas  alreadv  been  fliewn  capable  to  reduce  it  to  a  fpliere,  and 
i:heycenti*imgal  fore#  is  acknowledged  by  M^Mmran  xo  be 
fas  Sir  'ffa^ikmon  hasf fo^’d-it  ) equal  at  lie^quator  to 
part^bf  the  gravity  thet£. ^^^Certainl^^the  alteration  of 
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*Xranf'  N°  386.  387.^ 
kAgainV  if  fuppofe v  the  earth1  compos’d  of  a  heteroge¬ 
neous  before  the  diurnal  revolution,  the  beavieU  parts 
8  wouldtencf  towards  the  center^  and  the  lighrefs  towards  the 
furfacc,  and  that  w¥y  the  terraqueous  globe  would  alfb  be- 
^eorne  ^Tp^ere;  Then  if,  wbeiv^he  central  forces  ares  fix’d, 
ind  thcmperficial  ftrata1  fluids  the  earth  receive  a  dktnal 
motion;  it  will  rife  at  the  equatorial  parts,  and  that  to  a 
greater  height  than  what  the  Dr,  has  ihewn  in  the  iaid  zl mn - 
Ha&idrik? where:4e  fuppos’d  the  earth,  compos’d uf  uniibrm 
mattery  And  that  fomething  like  this  tnuif  )be  the  IMafe, 
^SpearlfeM  what  Sir  Ifaae  Newton  has  faid  jupeaw this  Ibb- 


WU4VVV.  ^  -  -  7^- -  - - -  - 

•5ts*par&  &emd  bring  it  to  be  Englijh  miks  bi|hmtfa&>the 
equator  than  at  the  poles,  and  after  having  given  a .  rabkeof 
tmr  pro^brncmable  decrease  of  the  lengshf-of  the  degrees  -uf  a 

^  r  M  meridian 
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meridian  of  the  earth,  going  from  the  poles  to  the  equator  in 
fach  a  figure  of  the  earth  with  the  lengths  th^t.  penduj^^ 
muft  hare  tofwing  feconds  in  feveral  latitudes*  from  a  com- 
parifon  of  the  lengths  of  pendulums  (obferv’d  by  different 
perfons  to  be  fh drier  towards  the  equator^  than  in  greater 
latitudes  (when  they  fwing  feconds)  he  ihews}l  that  the  earth 
muft  be  >  jp|  miles  higher  at  the  equator  than  at  thejpoles; 
and  therefore,  that  it  muft  be  deafer  towards  the  central  than 
the  fuperficial  parts  to  produce  a  Hatted  fpheroid,  where  the 
equatorial  diameter  muft  exceed  the  axta , fa. f much . . more, 
that  is,  be  longer  fortieth  ingmo  re  than  ,1*  parr. 

Dr.  ZDefaguiiers  is  very  well  aware,  that  it  he  ohje^ed 
by  fuch  as  have  read  M.  Mairan's  differ  tat  ion,  and  have  not 
read  Sir  Ifaac  Newton's  ‘Principta,  or  not  with  due  attention* 
that  the  Dr.  has  not  argu’d  fairly,  in  drawing  confequenccs 
from  a  greater  gravity  at  the  equator  than  at  the  poles,  in  an 
dblong  (pherpid  ;  becaufe  M.  Mairan  has  (hewn,  that  in  fuch 
a  figure  of  the  earth,  the  gravity  is  greater  at  the  poles  than 
at  tne  equator;  and  that  the  Dr.  fhould  have  drawn  his  eon- 
fequences  from  thcfe  principles.  To  this  the  Dr.  anfwers, 
that  M.  Mairajfs  demonftrations  about  gravity  are  built  upon 
wrong  fuppofitions,  as  jfhali  be  /hewn  anon.  Nevcrthelefs,  lup- 
pofing  gravity  to  be  greater  towards  the  poles  than  towards 
the  equator,  in  the  proportion  he  afligns;  namely  of  the  ray 
'  of  curvature,  drawn  into  the  perpendicular  to  the  curve,  ter¬ 
minated  at  the  axis;  let  us  confider  what  will  follow  from  his 
principles. 

^  :  Let  us  then  fuppofe  the  earth  at  firft  in  a  fluid  ftate ;  A  A 
?  (as  reprefented  Fig.  13.)  the  /axis ;  d&  the  equatorial  diame- 
e  ter ;  a  b  a  ray  of  curvature ;  d  n  another ;  ac  and  d  C  two  lines 
-  of  tendency  ,  or  perpendiculars  to  the  curve,  intercepted  by  the 
axis  at  £andj&3  and  d  C,  A  C  two  tubes  or  canals  ot  the  fluid* 
gravitating  towards  and  communicating  at,  G;  the  Dr.  lays, 

4  that  according  to  M.  Mairan's  principles  of  gravity,  the  earth 
cannot  retain  its  oblong  fplieroiaical  figure  J  For,  line©  the  gra¬ 
vity  at  ar is  to  the  gravity  at  d  *•  *  as  dn  x  dC:  tp  abbacy it 
will  follow  (from  the  nature  of  the  elliplis)  that  the  gravity 
at  A  :  will  be  to  the  gravity  at  d}  :  as  AC4  -  to  dC4:  an<| 

<  therefore,  the  forces,  with  which  the  columns  of  fluid  A  C 
and  d  C  tend  towards  C,  will  be  as  tfaeir  maffes,  drawn  into 
the  forces,  driving  towards  C\  that  is,  as  A  C  x  A  C 4  to 
d  C  *  d  C4.  Now  by  the  principles  of  hydroiUtics,  it  is  evi¬ 
dent,  that  the  fluid,  in  the  canal  A  C,  will  caufe  the  fluid  in 
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the  canal  dC  to  run  out  at  d ,  as  long  as  A  C  x  A  C4  is  greater 

than  d  C  xd  C4  ;  and  if  the  canal  C  d  be  continued  quite  to 

J',  the  furface  of  the  fluid  in  A  C  will  link  to  a,  whillb  the 

furface  of  the  fluid  in  d  C  rifes  up  to  ^5  in  which  cafe  as 

a  C  =  C  J',  the  point  A  will  come  to  <*,  and  the  point  d  to 

and  the  curve  Ad  being  changed  into  #  A,  the  oblong 

fpheroid  will  be  changed  into  a  fphere,  the  only  flgure  can- 

fiftent  with  the  equilibrium  of  the  fluid  parts,  according  to 

M.  Mairarfs  own  principles ;  becaufe  then  you  will  have 

AC4  =  dO,  and  ACx  A  C4  =  JCx  JC4.  If  we  make 

ufe  of  Sir  Ifaac  Newtons  principles  in  this  reafoning,  we  fhall 

alfo  fliew,  that  an  oblong,  fpheroidical,  fluid  earth  will.be 

changed  into  a  fphere  ;  but  not  fo  fall,  as  it  does  by  M.  Mairans 

laws :  For,  according  to  Sir  Ifaac  Newton,  the  gravity  at  A* 

s~ - -  5 — • — -- 

is  to  the  gravity  at  d ? :  as  y  C  d}  A  C.  Q,  E.  D. 

Here  we  have  fuppos’d  no  diurnal  revolution;  for,  as  foon 
as  that  begins,  the  centrifugal  force  will  raife  the  equatorial 
parts,  and  change  the  fphere  into  a  flatted  fpheroid  ;  as  has 
been  fhewn  before,  and  is  allow’d  by  M.  Mairan. 

Now,  if  we  fuppofe  the  fame  figure  of  the  earth,  but  the 
land  (at  its  firft  creation)  as  firm  as  it  is  now  ;  it  will  in  that 
cafe  follow  from  Mairans  principles,  that  the  fea  mufl: 
rife  and  overflow  all  the  equatorial  regions,  tho’  the  earth 
had  no  diurnal  revolution  ;  and  much  more  fo,  when  the 
centrifugal  force,  ariflng  from  the  diurnal  motion,  helps  to 
carry  the  water  the  fame  way. 

2)ernonftration.  Let  P  #  P  JE  Fig.  14.  reprefent  the  plane 
of  a  meridian  ;  PP  the  axis  of  the  earth  (fuppos’d  an  oblong 
fpheroid)  JE  the  diameter  of  the  equator;  deace  part  of 
the  furface  of  the  earth  ;  re  A  and  e  B  two  perpendiculars  to 
the  furface  of  the  earth  (which  are  here  two  rays  of  curva¬ 
ture)/^  the  furface  of  the  fea,  and  f  deg,  barer,  two  cylim 
ders  of  fea  water  of  equal  bafes  and  equal  heights. 

Since  gravity  a£ta  on  the  unequal  columns  of  water  bac  re  % 
fd  eg  in  the  reciprocal  ratio  of  the  ray  of  curvature  (  at  the 
refpe&ive  places  of  the  columns)  drawn  into  that  part  of  it, 
^hieh 'M, Mairan  calls  the  line  of  tendency  (  that  is,  in  the 
ratio  of  e  B  x eZ  to  re  Ax  ^  C)  the  weight  of  fe  :  will  be  to 
the  weight  of  bee: :  as  re  A  x^  C  :  e  B  x  e  Z  ;  therefore,  if 
there  be  a  communication  between  the  fluid  columns  fe  and 
$  re ,  there  cannot  be  an  equilibrium,  till  the  quantity  of 
Shatter  in  fe  be  to  the  qijantity  of  matter  in  bee ,  reciprocally 
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as  the  gravity  at  the  place  to  the  gravity  at  e  5  and  in.  that 
cafe  the  height  g  e  will  he  reduced  to  ke  ;  if  ke  :  c<£  : :  £  B  x  eZ'~ 
cf  Ax^C;  and  con/equently,  the  furface  of  the  fea  will  go 
thro*  the  points  ikbc ,  where  be  under  the  equator  is  higher 
than  ik  towards  the  poles,  Q.  E.  B. 

N.  That  the  centrifugal  force  will  Hill  add  to  the  height 
of  the  fea  at  be,  is  plain  from  what  was  laid  before.  And  if 
we  apply  thefe  principles  to  determine  the  different  lengths  of 
pendulum’s,  lwinging  feconds  at  ‘Paris  and  at  the  equator  3  from 
the  gravity  at  Paris ,  compared  with  the  gravity  at  the  equa¬ 
tor  (in  this  fuppofition  of  the  a£tion  of  gravity  and  figure  of 
the  earth  )  a  pendulum  mult  be  /hotter  at  the  equator  by  more 
than  10  lines,  without  confidering  the  centrifugal  force  and  if 
the  centrifugal  force  be  taken  into  the  account,  the  pendulum’s 
muft  be  fhortened  near  a  whole  inch;  But  this  being  about 
five  times  more  than  what  agrees  with  obfervationj  what  proves 
too  much,  proves  nothing  at  all. 

Having  thus  /hewn,  that  M.  Mairan's  account  of  the  a£lion 
of  gravity,  on  leveral  places  upon  the  furface  of  the  earth,  can 
be  of  no  fervice  for  reconciling  the  experiments  made  on  pendu¬ 
lum’s,  with  the  figure  of  the  earth,  deduced  from  M .CaJJini's 
meafures  3  Dr.  ‘Defaulters  proceeds  to  /hew,  that  hfs  demon- 
ftrations  are  founded  upon  wrong  principles  3  and  firft  in  rela¬ 
tion  to  gravity. 

Th  is  Gentleman  has  followed  Sir  Ifaac  Newton  in  laying, 
that  gravity  increafes  in  a  duplicate  reciprocal  ratio  of  the  di- 
minifhed  diftance  from  the  center  of  the  force,  and  {o  vice 
verfa  3.  but  he  has  followed  Sir  Ifaac  Newton  no  farther  than 
ferved.  his  prefent  purpofe  5  otherwile  he  would  have  known 
—  That  with  refped  to  a  central  body,  as  a  planet  towards 
which  others  are  attraded  or  impelled  by  gravity,  this  law  ob¬ 
tains  only,"  as  bodies  attracted  are  removed  from  the  furface  of 
the  planet,  to  greater  diftances  from  the  center,  compared  with 
that  diftance,  or  as:  from  greater  diftances  they  approach  nearer 
to  the  planet  — •  That  the  greateft  adion  of  gravity  is  at  "the 
furface  of.  the  planet  — •  That  afterwards  in  advancing  towards 
the  center,  the  force  of  gravity  on  the  body  attracted,  becomes 
continually  Id’s,  decreafing  direddy  as  the  diftance  ;  and  that 
thischolds  true  m  a  ipheroid  as  well  as  in  a  Iphere  That  on 
different  parrs  of  the  furface  of  the  earth  (in  the  condition  it  is 
now)  the  gravity  on  bodies  is  reciprocally,  as  their  diftance 
from  the  center  of  the  earth  — —  That  tbo  at  a  confideTable  dit- 
tance  we  look  upon  the  earth,  or  any  planer,  or  even  'the  mn. 
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2$  a  point  (in  the  center  of  the  forces  tending  towards  it)  endued' 
with  an  abjblute  force,  proportional  to  its  quantity  of  matter : 
yet  when  we  come  ib  near  the  body,  as  to  consider  the  fpace  it 
j>of{HTeSf  we  are  to  take  notice,  that  the  whole  attraction  or 
gravity  of  the  body  is  made  up  of  the  fum  of  the  attraCHon  <*£ 
all  its  parts,  properly  combined  $  and  therefore,  that  when  as 
corpuicle,  or  body  attracted,  comes  to  be  within  the  planet  or 
body  attra&ing,  the  matter  above  it  draws  it  back  in  fuch  ai 
manner,  that  it  leaves  it  only  a  force  to  go  on  towards  the  cen¬ 
ter,  which  is  direClly  as  the  di  fiance,  as  has  been  faid  already** 
3MJ  as.*f*  a  body  concentric  to  the  planet  (  whether  fpherical  or* 
ipheroidal)  had  its  fur  face  juft  where  the  corpufcle  is,  and  ill* 
the  exterior  cruft  or /hell  were  annihilated. 

w  Thf  Dr.  does  not  doubt,  but  M.  Mairan  will  be  of  this  opk 
nion,  when  he  has  carefully  and  impartially  examined  the  12th  1 
and  13th  feCHons  of  Sir  Ifaac  Newton's  Principia>  and  the 
aBth,  ipth  and  zothProp.  of  the  third  book.  And  if  he  will 
be  at  the  pains  to  compare  the  5  8th  and  39th  propofitionsb^  the 
fhird  took- with  the  66th  of  the  iirft,  he  wilt  £nd,  ■ 

the  ^equinoxes  ids  -owing  to  the  broad  fpheroi&ical 
figure  ot  the  ^arth  ;  and  that  if  it  had  M,  Caffmi's  figurey 
equioo&ial  pomls  would  move  in  confequentia  fafter  than  they 
.do  now in  antecedent tsrnsl  srfa  ib  od  Moow  it  usds  eioi  * 

^  Farther  M.  deihonftrates,  that  in  an  oblong  fphetoid, 

the  -  diminution  ;«iif  .gravity  by  the  centrifugal  force, ^increifes 
fafter  in  going  from  the  poles  to  the  equator,  than  it  would  do 
a  bro^d  fpheroid*  and  therefore  would  fhew,  fthat  hiSfWith- 
:  ftanding  the  furface  of  the  earth  is  nearer  to -the  center  in 
^  M.  CaJJini's  figure  than  in  Sir  Ifaac  Newton's  3  yet  the  ceritri- 
y/ogal  force  will  diminilh  the  gravity  lb  faft  in  going  from  Pa* 
|  to  |h|  equator,  that  the  fhortening  of  pendulums,  to  make 
*  them  fwmg  feconds  at  the  equator,  may  very  well  be  accounted 
|  for  thru  way.’  \  juioq  vnk  efe  CL  A  noqti  5  3UI  * 

Now  let  us,  examine  into  this  matter,  to  fee  whether  the  ca’ufc 
be  adequate  to  die  effect.  rfoidw  fTJl  noi&vwo  do  * 

If  the  diitance  from  the  furface  of  the  earth  at  the  pole-  to 
the  center  be  96,  and  the  di  fiance  of  the  surface  at  the  equator 
be  95,  the  diitance  of  the  furfaee  at  ‘Paris ,  in  the  Lat.  of  48 19 
50',  will  (by  the  property  of  the  be  95,562,  C$r.  Now 

fince  the  force  of  gravity,  in  different  places  on  the  earth’s  lur- 
face,  is  reciprocally  as  the  diftance  from  the  center  5  and  the 
lengths  of  pendulum’s,  that  perform  their  vibrations  in  the 
lame  time,  are  directly  as  the  force  of  gravity  5  therefore,  the 
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length  of  pendulums  at  3Pgp£$  will  be  to  their  length  at  the 
equator,  a$  5^5;  to  95,562,  that  is,  as  440,555,  to 
.  and  coniequently,  they  tin  lift  be  lengthened  a, 
lines,  But  as  from  M.  Maitan\  principles,  the  di¬ 
minution  of  gravity  by  the  centrifugal  force,  is  greater  at  the 
equator  than  at  ‘Paris,  hardly  i4Q  part  of  the  whole  gravity  at 
^fc^peadillbmy  muft  be  fhortened  in  that  pro  por¬ 
tion  yib  that  then  the  length  of  fecond-pendulum’s  will  be 
440,55 5  2,61  — t  lines.  But  as  that  quantity  is  greater 

than  440,5  5  5,  &£.  therefore,  the  pendulum’s  upon  the  whole 
mult-  be  lengthened :  Nay,  tho*  we  fhould  allow  a  fhortening  of 
two  lines 5  lince  by  obfervation  pendulum’s  are  found  to  be  about 
two  lines  fhorter  at  the  equator,  the  oblong  fpheroidical  figure 
of  the  earth  cannot  be  confident  with  the  experiments  on  pen- 
dkdhm’s.  v 

-  jDefaguliers  here  lets  down  M.  Mairan's  aforefaid  de- 
ftionftration,  in  order  to  lee,  whether  he  has  aflumed  true  prin¬ 
ciples,  vide  M.  Mairar? s  dillertation,  article  1  r,  &c. 

^  WropoJ'.  5.  4  The  centrifugal  force  at  any  degree  of  latitude* 
4  faken  upon  the  oblong  fpheroid,  between  the  equator  and  the 
4  pole,  is  lets  in  companion  to  the  centrifugal  force  at  the  equa- 
4  tor,  than  it  would  be  at  the  fame  degree  of  latitude,  taken 
4  upon  a  fphere,  or  which  is  the  lame  thing,  the  centrifugal 
4 -force  increales  more,  going  from  the  poles  towards  the  equator* 
f.  iipon  an  oblong  fpheroid,  than  upon  a  perfedl  fphere  $  and 
4  coniequently  ,  gravity  dimini/hes  more,  and  a  pendulum  mult 
*5  Be  more  fhortened  under  the  equator,  in  the  hypothefis  of  the 
4 1 oblong  fpheroid,  than  in  that  of  a  perfect  fphere. 

^  Having  delcnbed  an  oval  curve  of  any  kind,  as  for  example, 
4  the  abovetnentioned  elliplis  ADhE  (Big.  15.)  and  inferibed 
4  the  circle  P  HE,  whofe  radius  is  PC  zz.  half  the  ihojrter  axis 
4  PE  5  upon  AD  take  any  point  as  R,  between  the  equator  and 
\  pple  •  and  from  that  point  to  the  evoluta  OTX  draw  the  rav 
4  of  curvature  R  T,  which  gives  the  line  of  tendency  R  P 
Aft.  4,)  likewile  draw  from  the  common  center  C,  to  the 
4,4ikcumforence  of  the  circle  DHj  a  radius  CV,  parallel  to 
^Jp  R,  and  meeting  the  circle  at  V  ^  then  from  the  points  RV, 
6  id  raw  the  lines  RN,  V  Z,  perpendicular  to  the  axis  A  B. 

$  ft  mud  be  oblerved,  firlt,  that  as  the  elliplis  A  P  reprdents 
*  A  meridian  of  the  oblong  fpheroid,  the  circle  DH  reprdents 
4  a  meridian  of  a  fphere  in  the  lame  plane. 


Second ly, 
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4  Secondly,  that  the  point  V  on  the  circular  meridian,  aii- 

*  fwers  to  the  lame  degree  of  latitude,  as  the  point  R  upon  the 
4  elliptical  meridian  $  becaule  the  lines  PR,CY,  being  paral- 
4  lei  to  each  other,  and  perpendicular,  the  one  to  the  ellipns  and 
4  the  other  to  the  circle  (by  conftru&ion)  the  touching  planes,  or 

*  horizons  of  the  points  R  V,  will  likewde  be  parallel.. 

4  Thirdly,  hence  it  follows,  that  the  diminution  of  the  cen¬ 
trifugal  force  (adling  againft  gravity)  on  account  of-  itsobli- 
4  quity  to  the  horizon  (Art.  10.)  of  the  fame  degree  pf  latitude 

*  on  the  elliptical  and  on  the  circular  meridian,  is  the  lame  in 

*  both  cafes,  and  in  the  fame  ratio,  as  the  abfolute  -Centrifugal 
4  forces,  reprefented  by  the  perpendiculars  R  N,  V  Z  (Art.  9.} 

4  therefore,  to  know  whether  the  centrifugal  force  (either  abfo- 
4  lute  or  relative)  of  the  point  R,  upon  the  oblong  fpheroid' 

4  A  D BE  be  lels  or  greater  with  refpe£f:  to  the  centrifugal  force 
4  under  the  common  equator  DE,  than  the  centrifugal  force 
‘.(whether  abfolute  or  relative)  of  the  correfpondent  point  V 
4  upon  the  fphere  $  nothing  more  is  required  than  to  lee,  which 

4  is  the  longeit  of  the  two  perpendiculars,  namely,  R  N  in  the* 
4  oblong  fpheroid,  or  V Z  in  the  Iphere  :  Since  thde  two  lines. 
4  expreis  the,  radii  of  the  circles  of  revolution  $  and  confe- 
4  qnently,  the  abfolute  quantity  of  the  centrifugal  forces. 

4  Fourthly  and  laftly,  that  the  ratio  of  the  centrifugal  forces 
4  of  two  correfpondent  points upr n  the  oblong  fpheroid  ADB E 
4  and  the  infer! bed  fphere  DHE,  to  the  centrifugal  force  of 
4  their  equators  is  the  fame,  fuppoting  the  fphere  of  any  other 
4  bignefs  5  and  that  it  has  been  determined  here  of  the  diameter 
4  DE,  only  to  render  the  demonfi: ration  eaiier,  by  giving  the 
4  fame  confequent  to  the  antecedents  R  N  and  V  Z.  For,  if 
4  about  the  center  C  and  with  the  radius  Cd ,  the  circle  d  he  be 
4  delcribed  equal,  for  example,  to  a  meridian  of  a  fphere  of  the 
4  fame  folidity,  as  the  oblong  Ipnqrqid  ADB and  theta- 
4  dius  C  V  be  produced,  till  it  meet  the  circle  d  h  at  the  point  u\ 
4  and  uz>  be  let  &U  perpendicular  to  the  common  axis  of  revo- 
4  lution,  and  parallel  to  V  Z.  It  is  plain,  that  wefhall  always 

4  have  V  Z  :  D  C  U  z  :  d  C  $  or  j  and  confe- 


quently, 


RN 


DC 


will  have  the  fame  ratio  to 


UZ 


trz 

DCas  t0  JC' 


*  Therefore,  in  order  to  demonflrate,  that  the  centrifugal 
4  force  of  a  point,  taken  in  any  latitude  upon  the  oblong  ipbe- 
i  roid  is  lefs  when  compared  to  the  centrifugal  force  of  the  like 

4  point, 
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*  poinf,  taken  upon  a  fphere,  with  refpedl  to  the  centrifugal 

*  force  at  the  equator  ;  there  is  nothing  more  required  thanto 

*  /hew  that  RN<  VZj  becaufe  by  that  means  we  /hall  have 
i  RN  ^  VZ 

D  C  <  DC' 

<  This  being  obferved;  from  the  point  R,  draw  the  line  RI* 

4  parallel  to  the  axis  AB,  and  meeting  the  circle  DH  at  Ks 

*  and  the  diameter  DR  of  the  equator  at  the  point  I :  From 

*  the  point  K  having  let  fall  the  perpendicular  KL  rz  RN, 

*  upon  the  axis  A  B,  and  drawn  K  G  to  the  center  G  ;  the  quef* 
c  tion  will  be  brought  to  this,  viz.  to  know  whether  the  point 

*  V  coincides  with  the  point  K;  or  whether  it  is  above  it  to- 

*  wards  D,  or  below  towards  H. 

4  But  CK  ==  C  V  =  C  D  >  PR  (Art.  8.)  therefore,  CK 
4  and  P  R  being  both  between  the  parallels  A  G,  R  I,  the 

*  greateft  G  K  is  more  inclined  to  them  than  the  lead:  P  R  •  and 

4  the  a  ogle  KG  A  is  Ids  than  the  angle  RPArr.  VGA:  And  iince 

*  theie  two  angles  have  each  of  them  one  of  their  (ides,  coin- 

*  ciding  with  the  line  AG,  namely,  the  fide  A  P  of  the  angle 
.  *  R  P  A,  and  the  fide  A  G  of  the  angle  RCA  ;  it  follows,  that 

5  the  fide  V  C  of  the  angle  VC  A  4  R  PA  >KCA,  will  go 
4  above  CK  between  CK  and  CD,  and  meet  the  line  R  I  at 

*  the  point  G,  between  K  and  I,  and  the  circle  D  H  at  the 
c  point  V,  which  confequently  will  be  above  R  1,  between  K 

*  and  D  :  Therefore,  CVmCG*-pGV  is  M  PR  ~-j-  G  V$ 

*  and  coniequently,  VZ,  which  meets  R[  at  the  point  F,  is 
4  '=  Z,F  +  F  V  =  R-N  .4.  F  V  3  and  therefore,  R  N  —  VZ 

-  F  V  $  therefore  RN<  V  Z. 

‘  And  becaufe  the  lame  thing  may  be  demonflrated  with  fe- 

*  fped  to  any  other  point,  taken  between  the  equator  and  the 

*  pole  3  and  that  gravity,  and  confequently,  the  length  of  a 
4  pendulum  diminifhes,  as  the  centrifugal  force  increafes. 

4  Therefore,  Q.  E.  D. 

4  Corollary  12.  From  what  has  been  demonflrated,  and 
4  from  ‘Prop.  3.  Art.  8.  it  follows,  that  the  perpendicular, 

4  which  is  drawn  from  any  pAnt  of  an  oval  meridian  to  the 
4  axis,  will  be  fomuch  fhorter,  in  comparifon  to  the  perpendicu- 

*  lar  drawn  from  the  correfpondent  point  of  an  inicribed  circular 
4  meridian,  as  the  latitude  is  greater;  and  confequently  fby 
4  Art.  11.  N°  3,)  the  centrifugal  force  will  be  fo  much  the  left, 

4  and  gravity  fo  much  the  greater,  upon  the  oblong  fpheroid, 

4  with  refpeft  to  the  centrifugal  force,  and  the  gravity  under  the 
4  equator. 
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4  For,  as  the  line  RP  does  always  decreafe,  as  the  point  It 
*  is  taken  nearer  the  pole  A  $  it  is  evident, that  the  angle  V  CK 
e  will  continually  increafe,  with  relped  to  the  angles  VGA, 

4  KG  A  as  it  is  their  difference  ;  and  consequently,  that  the 
1  perpendicular  V  Z  will  be  lo  much  greater  than  the  perpendi- 
4  colar  K  L  m  R  Kd 

The  Dr.  omits  the  demonfl  ration  of  the  litter  part  of  M.  Mai* 
van's  abnvementioned  propofition,  winch  he  juitly  deduced  from 
his  cpnitnlHion,  if  what  he  fays  (M°  a.)  be  right  3  becaufe  in 
fuch  a  cafe  it  cannot  be  called  in  queiHon  $  and  proceeds  to  an 
oblervation  he  makes  afterwards,  viz,  ‘  We  mud  take  care  to 
4  oblerve  in  the  foregoing  proportions  and  corollaries,  that  the 
4  companion  is  always  made  between  two  fimilar  points  of  lari- 
4  tude,  taken  upon  the  two  fpheroids,  or  upon  one  of  the  iphe- 
c  roids  and  the  iphere  between  the  equator  and  the  poles,  with 
4  reipeft  to  the  centrifugal  force  upon  the  equator  of  any  one  of 
4  thefe  fpheroids  or  of  the  iphere.  For,  if  we  only  compared 
4  ablolutely  *the  centrifugal  force  of  a  point  of  the  equator  of 
4  the  one,  to  the  centrifugal  force  of  a  correfponent  point  of  the 
4  equator  of  the  other  •  it  is  plain,  that  it  would  be  greater  upon 
4  a  Hatted  fpheroid  than  upon  a  Iphere,  or  than  upon  an  oblong 
4  fpheroid  of  the  famelolidity,  in  the  ratio  ofthe  great  axis  of  the 
4  Generating  ellipfisof  the  Hatted  fpheroid,  to  the  diameter  of  the 
4  iphere,  or  to  the  fhorter  axis  of  the  generating  ellipfis  of  the 
4  oblong  fpheroid.  And  in  all  likelihood,  this  muft  be  the  rea- 
4  fon  that  has  made  others,  who  have  treated  of  this  fuhjed  to 
4  imagine  the  very  contrary  of  what  I  have  demonftrated.’ 

As.M.  Mairan  confiders  the  earth  at  reft,  in  the  conftruclion 
for  his  above  quoted  demonftration,  and  afterwards  obferves 
what  effect  the  centrifugal  force  will  have  upon  bodies  on  its 
furface,  to  diminifh  the  gravity,  with  which  they  endeavour  to 
defcend  in  their  line  of  tendency  R  P :  He  fhould  not  only  have 
taken  notice  (as  he  has  done)  that  the  whole  centrifugal  force 
N  R  is  not  to  be  fubftradled  from  the  gravity  at  R,  as  the  whole 
centrifugal  force  C  D  is  to  be  fubftra£!ed  from  the  whole  gravity 
at  D,  becaufe  of  the  obliquity  of  R  N  td  P  R  f  but  he  fhould 
have  alfo  oblerved,  that  the  obliquity  of  the  plane  of  the  pa¬ 
rallel  N  R,  in  which  the  centrifugal  force  a£L%  muft  alter  the 
line  of  tendency  RP,  and  change  the  direction  R  P  into  RW, 
fomewhere  between  the  point  P  and  the  center  0  5  for,  if  there 
be  a  heavy  body  as  a  plummet,  banging  by  a  thread  in  the  line 
SR  or  SP,  the  line  of  tendency  which  has  been  Ihppofed  per¬ 
pendicular  to  the  curve  A  R  D,  without  taking  in  the  efifedf  of 
1  he  centrifugal  force,  as  fo'on  as  the  fpheroid  revolves  about  its 

axis, 
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axis,  the  body  which  would  fall  in  the  line  SR,  a  fled  upon 
only  by  one  force,  namely,  that  of  gravity,  will  now  be  aded. 
upon  by  another  force,  at  the  fame  time  pu'fhing  it  in  the  line 
S  s  (  which  is  the  fame  as  R  r)  and  confequentlv  will  move  in 
the  li  ne  Sr,  diagonal  of  the  parallelogram  5S  Rr  5  or  which 
is  all  one,  a  body  placed  at  R  will  have  its  line  of  tendency  in 
R  W,  as  the  Dr.  has  already  fhewn  in  j Phil.  I’ranfA Sl°  $ 

only  he  did  not  fuppofe  the  earth  a  fpheroid  before  the  diurnal 
motion  •  and  therefore,  made  uie  of  the  line  Z  V,  inflead  or  the 
line  N  R  ;  So  that  it  may  be  objeded,  thafrthe  angle  r  S  R  will 
not  he  fo  great  in  a  fpheroid,  as  in  a-  fphere ;  becauie  the  centri¬ 
fugal  force,  which  ads  with  the  fame  obliquity  (fince  N  R  P 
—  Z  V  C)  is  as  much  lefs  in  the  fpheroid,  as  N  R  is  lets  than 
Z  V.  But  the  Dr.  was  aware  of  this  5  and  therefore,  he  made 
the  angle  R  Sr  only  of  hve  minutes,  when  it  really  appears  to 
be  almolt  fix,  when  the  earth  is  iuppofed  Ipherical  $  and  there¬ 
fore,  without  coming  to  give  the  exad  quantity  of  the  laid  an¬ 
gle,  one  may  eafily  perceive,  that  M.  CaJJint  s  difference  of  the 
axis  and  equatorial  diameter  will  produce  a  figure,  in  which  the 
angle  R  S  r  will  not  be  lets  than  five  minutes. 

Such  an  obliquity,  caufed  in  the  direction  of  gravity,  will 
render  the  oblong  fpheroidical  figure  of  the  earth  impoihble  $ 
becaufe  then  fluids  would  not  have  the  lines  of  their  gravity, 
perpendicular  to  the  horizons  of  the  places,  where  they  are 
(fuppofing  the  horizons  of  places  to  be  planes,  touching  the 
curve  of  the  earth  in  thole  places)  and  plumb  lines  would  be 
fo  far  out  of  the  perpendicular  to  lines  of  level,  as  to  make  an 
angle  eafy  to  be  obferved,  as  the  Dr.  has  fhewn  before. 

But  if  the  fame  caufe  be  Iuppofed  to  ad  upon  the  lea  to  make 
it  level,  as  makes  heavy  bodies  to  fall  (which  certainly  mull) 
then  indeed,  lines  of  level  will  be  perpendicular  to  plumb- 
lines,  and  the  level  of  the  lea,  taken  always  for  tne  horizon  or 
a  place,  will  not  be  a  plane  touching  the  earth,  but  cutang  k 
towards  the  poles,  and  consequently,  the  water  will  be  carried 
towards  the  equator,  as  was  before  fhewn. 

Bolides,  the  difference  of  the  adion  of  the  centrifugal  force 
would  not  be  fo  great  between  correfporident  points  of  the  la'fne 
latitude  in  the  fpheroid  and  in  the  fphere:  For,  when  the  hne 
of  tendency  RP  is  by  the  centrifugal  force  changed  into  R  v\ , 
the  point  R  upon  the  fpheroid  does  no  longer  correfpond  irma- 
.titude  with  the  point  V  upon  the  fphere  }  but  muii:  be  taken 
nearer  to  V  $  lb  that  the  line  R  VY  may  become  parallel  to  V  fo, 

idKWA^VCA.  ,  T  r 
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If  it  be  all  edged  here,  that  M.  Mairan  fuppofes  tbe  earth  in 
motion,  and  takes  in  the  effeft  of  the  centrifugal  force,  when  he 
makes  the  line  of  tendency  to  be  RP  5  to  this  Dr.  Defaguliers 
'  aniwers,  that  if  M.  Mairan  had  confidered  the  earth,  as  re¬ 
volving  upon  its  axis,  he  would  not  have  made  V  L,  the  line  of 
tendency  of  a  fphencal  earth  in  motion  $  fince  it  is  the  line  of 
tendency  of  luch  an  earth  at  reft. 

In  M.  Mairan" s  observation  abovementioned,  he  fays,  *  that 
£  we  are  not  to  compare  the  centrifugal  force  at  the  equator  of 
<  an  oblong  fpheroid,  with  the  centrifugal  force  at  the  equator 
6  of  a  fphere,  or  at  the  equator  of  a  flatted  fpheroid  of  the 
*  fame  folidity  *  allowing  that  then  it  would  be  greater  in  the 
«  fphere,  and  (till  greater  in  the  flatted  fpheroid :  But  omy  the 
f  centrifugal  forces  in  leveral  latitudes  upon  the  fame  figured 
Dr.  2)efagufiers  differs  from  him  for  the  following  rdafons. 

i  Becauie  the  force  of  gravity  is  not  the  fame  at  the  equator 
of  the  flatted  fpheroid,  as  it  is  at  the  equator  of  the  fphere,  or 
as  it  is  at  the  equator  of  the  oblong  fpheroid 

2.  Becauie  it  is  not  the  fame  in  different  latitudes,  in  either 
of  the  fpheroids  (vide  Sir  Ifaac  Newton's  ‘ Princip .  lib-  3. 
p rop .  19,20.)  And  M.  Mairan's  way  of  arguing  will  only 
ferve,  in  cafe  the  gravity  fhould  be  the  fame  in  all  the  points  of 
the  furfaCe  of  the  earth  in  his  figure,  and  alfo  in  the  other  two 
figures. 

For  example,  let  the  uniform  gravity  be  called  g  ;  and 

1.  Let  the  centrifugal  force  at  the  equator  of  the  flatted  fphe¬ 
roid  be  called  c  +  2,  and  the  centrifugal  force  in  any  latitude, 
as  for  inftance,  the  latitude  of  Paris  (as  it  is  diminifhed  on 
account  of  a  fhorter  co  fine  of  latitude,  and  likewile  on  account 
of  its  obliquity  to  the  line  of  tendency)  be  called  c  rp  2  • —  l 
the  difference  of  the  diminution  of  gravity  at  ‘Paris,  and  at 

y" - : - . 

the  equator  will  be  £  —  c  -j-  2  —  g  —  c ■+  z  —  i  =  l- 

2.  Let  the  centrifugal  force  at  the  equator  of  the  fphere  be 
called  c  -4-  i,  and  the  centrifugal  force  at  the  latitude  of  ‘Parts 

be  called  e  i  —  /  —j--  the  difference  of  the  diminution  of 
gravity  at  Paris ,  and  at  the  equator  in  a  fpherical  earth,  will 

c  i  — -  x  —  l  4-  ni  l  4-  nr 


& 


F 

o. 


f.  Let  the  centrifugal  force  at  the  equator  of  the  oblong 
fpheroid  be  called  C,  and  the  centrifugal  force  at  Paris  be  cal¬ 
led  c  —  /  ~r'm  difference  of  the  diminution  of 

'  gravity 
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gravity  at  ‘Paris,  and  at  the  equator,  in  an  oblcng  fpheroidical 

earth,  will  be  g  —  c  —  g  —  c  —  l  +  m  -p  n  ==  /  m  ~j-  n. 

N»»wj  if  gravity  fhould  in  every  cafe  be  equal  tog5  it  is 
evident,  that  the  Shortening  of  pendulum’s  at  the  equator  would 
be  greater  in  the  oblong  fpheroid  than  in  the  fphere,  or  in  the 
flatted  Spheroid;  becaufe  as  the  lengths  of  pendulum’s  diminifh 
with  the  gravity,  thofe  lengths  will  be  at  ‘Paris  and  at  the 

equator,  when  compared,  as  g  ■—  c  ~j-  2  — -  l  to  g — 
in  the  flatted  lpheroid,  as  g  —  c  >-}-  1  —  /  -f*  m  to  g 


c 


1 


in  the  fphere  }  and  as  g 


c 


l  f]J  *— j — •  71  tO  ^ 


■*"*  C  — j—  I 

c  in  the 


oblong  lpheroid  5  and  conlequently,  from  what  M-  Matron  has 


demonflrated,  this  ratio  of  g  —  c  —  /  n  t0  f  '  c* 

being  greater  than  either  of  the  others,  the  pendulum  s  muif 
be  fhortened  in  the  oblong  lpheroid. 

But  as  the  force  of  gravity  is  lefs  at  the  equator  ot  the  flatted 
Spheroid,  than  at  the  equator  of  the  fphere,  or  of  the  oblong 
fpheroid  of  the  fame  lolidity  $  let  us  exprels  its  quantity  in 
the  three  cales  by  g  —  s,  g,  and  g  -jg  i-,  and  we  fhai!  then  nnd 
the  lengths  of  the  pendulums,  at  the  equator  of  the  three  iolics, 

~  7,  and  g  5  —  c  }  and  confe- 


e  — ~  j  —  fs  ”7 7—  2,  g  '  v  [  &  i  '  , 

quently,  the  lengths  of  pendulum’s  will  be  greatest  at  tue  equa- 
tor  of  the  oblong  lpheroid,  becaufe  g  -j-  s  —  c  is  the  gieatelt 

quantity.  ^  ,  , 

LafUy,  to  compare  the  lengths  of  pendulum  s  at  the  equator 

of  the  oblong  lpheroid,  thus  found,  with  their  lengths  at  the 
latitude  o t 'Paris  upon  the  laid  fpheroid.  Let  us  exprels  the 
excels  of  gravity  ar  the  equator,  whereby  it  is  greater  than  at 
Paris  fbecade  in  this  figure,  Paris  is  farther  from  the  center 
of  the  earrh  than  the  equator  by  iio  part)  by  the  letter  j,  and 
the  excels  of  the  centrifugal  force  at  the  equator,  above  that 
parr  of  it  which  a£is  directly  agiinft  gravity  at  Pans,  by 
(  _u  m  «;  the  graviryat  Paris  by  g,  and  the  cfntrnugal 
force  ar  the  equator  by  r  5  then  +  S-e  will  ftill  repretent 
the  dimini  Hud  gravity,  and  anfwer.  to.  thb  length  oi  pendulums 

at  the  equator,  whilft  g  —  c  —  I  -J-  m  "7“  or  .£  1‘,  i ,  ^ 

tu  f/f  J, v  reprefnrs  the  dimini  fil’d  gravity  5  and  conlequently  the 

lJ„,„h  Of  send ul urn’s  at  Paris.  If  *  be  equal  to  l  T  m  n 

pendulum’s  will  be  as  1-ng  at  the  equator,  **  *  '*'“’ 

,  h.  than  l  A-*  m  -u  pendulums  wid  be  longer  at 


i  be  greater  than  ^  “p  w  -f~  n->  P’ 


equa- 
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equator.  But  making  all  poffible  allowance,  in  favour  of 
M.  Matron's  hypothecs,  no  calculation  will  bring  /  -j 
to  be  greater  than,  or  ever  equal  to  s :  Therefore,  his  demon  • 
ftrations,  above  mentioned,  are  of  no  force  to  prove  the  earth  an 
oblong  fpheroid. 

And  now,  Dr.  'Defaulters  thinks,  he  has  anfwered  all  that 
relates  to  the  figure  of  the  earth  in  M.  Matron's  differtation  $ 
by  (hewing,  that  his  ccmje&ures  can  neither  he  fupporred  by 
thofe  phyfic&l  principles,  which  Sir  Jfaac  Newton  has  marhe- 
mat ic ally  deduced  from  unqueftioned  obfervations  and  expe¬ 
riments,  accurately  made  $  nor  even  by  thofe  principles  M.  Mai- 
tan  himfelf  has  a  (fumed  to  ferve  his  intended  purpofe  —  That 
his  demon  ftrations,  relating  to  the  difference  of  the  a£fiqn  of 
the  centrifugal  force,  are  of  no  fervice  to  him,  for  reconciling 
the  experiments  made  on  pendulum’s,  with  M.  Cafjlms  mea¬ 
sures  •  becaufe  when  applied  to  Sir  Ifaac  Newton's  principles, 
they  will  make  pendulum’s  longer  at  the  equator  than  at  \ Paris  $ 
and  when  applied  to  M.  Matron's  own  principles,  they  will 
make  them  a  whole  inch  fhorter  at  the  equator  than  at  cPari$9 
contrary  to  all  obfervations,  which  at  a  medium  make  pendu¬ 
lum’s,  but  about  two  lines  or  part  of  an  inch  longer  at  the 
equator  than  at  Wans  —  That  he  has  built  his  demanftrations 
upon  a  wrong  notion  of  gravity  — •  And  that  he  has  not  confi- 
dered  what  is  raofl  material  in  the  effe.61  of  the  centrifugal  force, 
a&mg  on  bodies  defending  by  their  gravity,  between  the  equa¬ 
tor  and  the  poles  5  namely,  the  alteration  of  their  line  of  di- 
reffioo,  which  would  make  them  fall  out  of  the  perpendicular 
towards  the  equator. 

Dr.  Defaguliers  adds  one  more  philofophical  argument,  com¬ 
municated  to  him  by  a  friend,  and  which  is  entirely  indepen¬ 
dent  on  thofe  principles  of  philofophy,  concerning  which,  fome 
of  the  Gentlemen  that  believe  the  oblong  fpheroidical  figure  of 
the  earth  and  the  Bnglijh  philofophers,  are  not  yet  agreed  5 

and  it  is  this.  ■ 

If  the  earth  were  of  an  oblong  fpheroidical  figure,  higher  at 
the  poles  than  at  the  equator  ;  the  axis  of  its  revolution  would 
either  go  thro’  one  of  its  fhort  diameters,  or  be  continually 
changing,  unlefs  the  axis  did  exa&ly  coincide  with  the  axis  of 
the  figure. 

Demonfiration.  Suppofe  fuch  an  oblong  figure  as  A  $ 
(Fig.  1 6  )  fixed  to  the  axis  P  p  at  the  center  C,  but  capable  of 
moving  freely  round  it  towards  P  or  towards  p  •  yet  lo  as  to  be 
obliged  to  move  with  the  axis,  when  it  is  turned  round.  Sup¬ 
pofe  now  the  poles  P  and  p  to  be  fixed  3  and  the  oody,  tnus 

1  CO;i 
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eonftituted,  to  be  turned  fwiftly  round  the  axis  P p  •  then  if 
the  angle  AGP  be  oblique,  and  the  figure  AD^E  be  ob¬ 
long,  the  parts  A  G  and  G  a  will  acquire  a  centrifugal  force,, 
which  will  enlarge  the  angle  pC  A,  till  it  comes  to  be  a 
right  one.  Befides  this,  a  velocity  will  be  generated  in  the 
motion,  while  A  is  going  towards  the  perpendicular 
which  will  make  it  go  farther  on  towards  P,  as  to  B,  with  a 
motion  which  will  after  that  be  retarded,  till  the  centrifugal 
force  has  ftrength  enough  to  fend  it  back  again  the  contrary 
way  $  and  fo  it  will  move  continually  with  a  reciprocal  mo¬ 
tion,  like  the  ofc illation  of  a  pendulum  ;  and  if  a  little  of 
this  motion  be  loft  at  every  ofcillation,  then  the  oblong  figure 
AD^E  will  at  Jaft  move  quietly  about  its,  leffer  axis  .D  E* 
coinciding  with  P  p. 

If  A  a  did  not  at  firft  exa£lly  coincide  at  P^,  the  centrifu¬ 
gal  force  will  have  the  above-mentioned  effe<!ft;  and  that  this 
is  not  the  cafe  in  the  earth  is  more  than  probable  ;  becaufe 
the  unequal  distribution  of  fea  and  land,  belides  the  pheno¬ 
mena  of  the  tides  muft  make  the  axis  of  its  gravity,  and 
eonfequemly,  the  axis  of  its  revolution,  to  differ  from  the 
axis  of  the  oblong  fpheroid,  if  the  earth  had  iudva  figure  5 
without  confidering  that  every  earthquake  would  alter  fo 
nice  an  equilibrium ,  which  once  loft  would  never  be  recover’d 
again. 

To  leave  nothing  unexamined,  relating  to  the  controverfy, 
Bre  iDefaguliers  again  confiders  the  meaiures  and  obfervations 
mentioned  in  the  account  of  the  meridian,  drawn  thro’ 
France,  in  the  Memoirs  of  the  Royal  Academy ,  for  the  year 
17205  anc*  he  t*iem  t0  want  a  §reat  ^ea^0tr  ^ie  accuracy, 
requir’d  in  fo  nice  a  point,  as  determining  the  different 
lengths  of  degrees  upon*  the  furface  of  the  earth  :  To  prove 
his  after t ion,  Dr.  <2) efaguliers  refers  the  reader  to  the  follow¬ 
ing  tables,  by  which  it  appears,  that  if  any  thing  certain  can 
be^deduced  from  the  faid  obfervations  and  meaiures  (either 
taken  as  they  are,  or  reduced  to  the  levei  of  the  fea,  by 
M.  Caffinis  rules,  vide  Memoirs  of  the  Royal  Academy  for 
the  year  1720  vol.  I*  p •  1*  ch»  13O  ^  wtll  be  in  favour  of 
Sir  Tfaac  Newton's  figure  of  the  earth,  ratner  than  theirs. 

In  the  following  table,  the  firft  column  exhibits  the  names 
of  places;  the  fecond  the  difiances  from  'Paris,  according  to 
the  meafures  taken  by  the  French  gentlemen;  the  third  the 
latitudes,  fuch  as  the  meaiured  diftances  will  give  them, 
fuppoiing  the  earth  fphericalj  the  fifth  the  differences 
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between  thefe  and  the  latitudes  obferv’d,  exprefs’d  infeconds 
of  a  degree,  where,  when  the  latitude  computed  exceeds  the 
latitude  obferv’d,  the  letter  N  (  north  )  (hews  that  difference 
to  be  in  favour  of  M.  Caffini's  figure,  and  the  contrary  diffe¬ 
rence,  mark’d  by  the  letter  S  (fbuth)  is  in  favour  of  Sitlfaa @ 
Newton's  figure. 


Names  of 

Diftances 

Latitudes  ob- 

Latitudes 

in  a  ' 

Places. 

from  Paris 

ferved. 

fpherical 

Earth  i 

meafured. 

com 

puted 

from 

the  meafured 

diflances. 

L 

II. 

III. 

IV. 

Toifes. 

0 

f  >r 

0 

n 

Dunkirk. 

123532 

51 

2  25  1 

51 

2 

23  | 

Amiens. 

60370 

49 

53  48 

49 

53 

48, 

Sourdon. 

49970  4 

49 

42  42 

49 

42 

52, 1 

Paris. 

48 

50  IO 

48 

50 

20,3 

Malvoifine 

18838 

48 

30  47 

48 

30 

32,1 

Toufon. 

67962 

47 

39  l7 

47 

38 

53>6 

Bourges. 

100192 

47 

4  31 

47 

04 

58,7 

S.  Sauvier 

*39934 

46 

23  24 

46 

23 

12 

Croc. 

169540 

43 

5*  43 

45 

52 

4>6 

Bart. 

196484 

43 

23  27 

45 

23 

45’2 

Aurillac. 

22360 6 

44 

55  x3 

44 

55 

14,5 

Rodes. 

256575 

44 

20  54 

44 

20 

35, 1 

Alby. 

280612 

43 

55  32 

43 

55 

19 

Carcaffone 

321430 

43 

12  56 

43 

12 

24,5 

Collioure. 

1360604 

42 

3'  i3  f 

42 

31 

13,8 

N 

N 

S 

s 


V, 


o 
o 

i  o,t 

10.3 
!4'9 

23.4 

27,7  N 
12,0  S 
2i;6  N 
18,2  N 
i,5  N 
19.9 

i3>o 

3X>5 

o. 


S 

S 

S 


In  this  table  it  is  to  be  obferved,  that  there  is  an  equal 
number  of  differences,  marked  N.  and  S.  and  if  the  diffe¬ 
rences  on  each  fide  be  added  together,  there  will  be  89^  4' 
on  the  north  fide,  and  114^,7  on  the  fouth.  This  lafi  agrees 
bed:  with  Sir  Jfaac  Newton's  figure,  which  mud  be  iuppoied 
for  the  correction  of  lo  great  a  difference. 

In  the  next  table,  the  firft  column  exhibits  the  names  of 
places  3  the  fecond  the  latitudes  obferved  3  the  third  the  dis¬ 
tances  in  the  meridian  from  j Paris,  reduced  to  the  level  of 
the  fea3  the  fourth  the  differences  of  the  fecond  column,  ex- 
preffed  in  feconds  of  a  degree  3  the  fifth  the  differences  of 
the  numbers  in  the  third  column  3  and  the  fixth  the  mealure 
of  a  degree  by  the  fourth  and  fifth  columns  compared. 

Names 
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i. 


ir. 


III.  IY.  I  V.  VI. 

*  i  V a/* Ann 


Names  of  places. 


Second 
of  a  de¬ 
gree. 


Toifes.  Toifes.  Toifes, 


Toifes. 


Dunkirk, 

Amiens. 

Clermont. 


5 1°  2f  ic /  125454 

49  53  5 6  60444 

49  ',2  57  31028 

48  50  10  o 

47  39  >7  67959 

4 6  23  24  '39237 

45  51  43  169539 

45  23  46  196480 

44  55  13  2236)6 

44  20  53  256474! 

43  55  32  2806121 

43  12  55  321430I 


The  R.  Obfervatory. 
Toulon. 

S.  Sauvier. 


Croc. 

Bort. 


Aurillac, 

Rodes. 


Alby. 

Carcaffone. 

Collioure. 


42  31  13  360614] 


In  this  table  in  the  third  column,  over  againil  St.  Sd'tvter, 
the  number  which  was  139944  is  corrected  to  make  ir  139937, 
in  favour  of  the  oblong  Ipheroid.  In  the  fixth  column,  the 
numbers  appear  fo  irregular,  as  to  be  unht  to  decide  this 
controverly.  Then  if  a  comparifon  be  made  between  Dunkirk* 
St.  Sauvier  (which  is  very  near  the  middle  of  France ,  and 
aimolt  in  the  meridian  of  Far  is)  and  Collioure ,  the  menfu* 
ration  is  abioiutely  in  favour  of  Sir  Ijaac  Newton's  theory  3 
the  mean  degree  between  Dunkirk  and  Sr.  Sauvier  being 
larger  by  about  64  toiies  than  between  St.  Sauvier  and  Col¬ 
lioure  3  and  to  reduce  them  to  an  equality,  theie  muft  oe  a 
greater  alteration  made  in  the  fituation  of  thole  tnree  places, 
than  is  reafonable  to  fuppole  their  obfervations  are  capaole  ot 
admitting.  Here  follows  the  companion. 


‘Dunkirk  and  Collioure 
Dunkirk  and  Far  Is 
Faris  and  Collioure 
Dunkirk  and  St.  Sauvier 
St.  Sauvier  and  Collioure 


l 


a  mean  degree  is 


57061 

56960 

57097 

57090.4 

57026.5 


According  to  M.  Ficard. 


57060 

a  me  bod  ot  oh 
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the  differences  between  the  diameters  in  the  oblong  fpheroL 
dical  figure,  if  there  be  fuch  an  one,  as  M.  Caflini  affirms  Qui®, 
of  96  to  95)  maybe  difcotered. 

iLet  P  M  P  M  (Fig.  17.)  reprefent  the  earth,  feen  from  the 
fun  at  the  time  of  the  lummer  folftice  3  it  is  evident,  that  the 
fame  figure  will  exprefs  the  feflion  of  the  earth’s  fhadow  at 
the  moon’s  diftance,  as  feen  from  the  earth.  If  EE  repre¬ 
fent  the  ecliptic,  M  JE  will  be  the  fhorteft  diameter  of  the 
fe&ion  $  and  if  LL  be  taken  tfor  the  path  of  the  moon,  in  %\ 
total  and  central  eclipfe  thereof,  by  obferving  the  time? 
fpent  in  the  paffage  of  the  center  of  the  moon,  thro’  the 
fhadow,  and  reducing  that  time  to  feconds  of  a  degree  of  at 
great  circle  of  the  heavens,  we  fhall  have  the  leaft  diameter 
of  the  fhadow. 

Again  let  the  fame  letters  (as  Fig.  18.)  reprefent  the  fames 
things,  only  here  the  feflion  of  the  fhadow  is  luch,  as  the: 
earth  will  caft  at  the  equinox,  and  the  eclipfe  of  the  moon  is: 
here  fuppos’d  partial,  its  center  juft  touching  the  fhadow*, 
When  the  moon’s  center  is  got  to  c>  if  the  latitude  of  its  > 
center  or  its  diftance  from  the  ecliptic  be  obferv’d,  we  fhall 
have  the  length  c  C  nearly  equal  to  the  longeft  femi-diameter 
of  the  fhadow. 

Now  comparing  c C  (Fig.  18.)  to  LC  (Fig.  17.)  the  diffe¬ 
rence  between  c  C  and  C  P  in  the  former  figure  and  between 
CL  andCiE  in  the  latter  not  being  worth  notice  5  they 
ought  to  be  to  each  other,  as  ptf  to  95,  which  in  fuch  a 
fhadow  will  give  a  difference  of  about  25^  at  a  medium,  fea¬ 
sible  enough  to  be  obferv’d,  notwithftanding  the  penumbra. 
If  therefore  thofe  aftronomers,  who  have  inftruments  nice 
enough,  and  fufficient  {kill  in  the  management  of  them,  to 
take  angles  to  three  or  four  feconds  of  a  degree,  will  obferve 
what  the  Dr.  has  been  mentioning  in  total  and  partial  eclipfes 
of  the  moon  5  by  fuch  obfervations  they  will  eafily  convince 
us,  that  the  figure  of  the  earth  is  fuch,  as  M.  Cajfwi  fuppofes 
it,  or  convince  him  that  he  has  been  miftaken. 

The  femi-diameter  of  the  earth’s  fhadow,  when  the  earth 
is  in  perihelia,  and  the  moon  in  apogceo  is  38'  or  228 olf  y  with¬ 
out  considering  the  increafe  of  the  fhadow,  on  account  of  the 
earth’s  atmofphere,  which  would  make  it  39'  or  2340^  (allow¬ 
ing  one  fecondfor  a  mile)  and  the  fame  femi-diameter  of  the 
fhadow,  when  the  earth  is  in  aphelio ,  and  the  moon  in 
perig&o  is  46'  20^  or 2780L  which  increas’d  on  account  of  the 
earth’s  atmofphere,  will  bring  it  to  li  iq!/>  or  2840//.  Now 

if 
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the  ratio  of  95  to  ptf  be  aaken  in  both  cafes  you  will  have 

thefe  analogies.  :  96  : :  2540''  s  23^,6? 

495  ;  9^i*  2840^  :  2869^83  ™at 
a$$4*,o  ~  2340"  =  24^6  will  be  the  difference  of  the  ferni- 
diameters,  when  the  fedion  of  the  fhadow  is  the  leaft  • 
i8tf9y,8  —-2840  —25^,8  will  be  the  difference  of  the  fetm-dia- 
iieters,  when  the  fe&ion  of  the  fhadow  is  the  greateft  *  i-h* 
hm  of  thofe  differences  if  ,6  +  29'/, 8  halv’d,  will  give  the 
lifference,  when  the  fefiion  of  the  fhadow  is  at  a  medium 
=  27^,4  :  From  which  if  we  take  2^,4,  becaufe  in  Fig  18 
Zc  Is  a  little  lefs  than  C  P,  and  in  Fig.  17 .  LC  is  icmelhing 
rreater  than  JE  Cs  we  fhall  have  in  Fig.  18.  to  compare 
/ith  LC  m  Fig.  1%  which  will  exceed  it  by  z<tts  if  M  Cnf 
ni\  figure  of  the  earth  be  the  true  one,  ^  *  h 
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PAGE  355  ^  24,  for  adulcorated  r  edulcorated,  p.  398  /.  24  for, this 
thus!  p.  43d  /.  33'.  for crainum“r.  era  nr  inn.  p.  417  /.  40  for  bolt  HSad  rl 
long  neck.  ibid.  1.  42  for  lid  r.  hopple,  p.  418  for  bolt-head  r.  long  netkj 
ibid.  1 .  15.  for  decripitates  r.  decrepitates,  p.  439  /.  10  formay  r,  might. 
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